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(54) Title: CINNOLINE COMPOUNDS 



(57) Abstract: The invention relates! to compounds of the formula (I) wherein either any one of Gi, G 2 , G 3 , G 4 and G 5 is nitrogen 
and the other four are -CH-, or Gj, G 2 , G 3 , G A and G 5 are all -CH-; Z is -O-, -NH-, -S-, -CH 2 - or a direct bond; Z is linked to any one 
of Gi, G 2 , G 3 and G 4 which is a free carbon atom; n is an integer from 0 to 5; any of the substitutents R 1 may be attached at any free 
carbon atom of the indole, azaindole or indazole group; m is an integer from 0 to 3; R* represents hydrogen; R b represents hydro - 
00 gen or another value as defined herien; R 1 represents hydrogen, oxo, hydroxy, halogeno, Ci^alkyl, C^alkoxy, Ci^alkoxyCi^alkyl, 
^ aminoCi-^lkyl, Ci-3alkylaminoCi^alkyl, di(Ci-3alkyl)aminoCi^alkyl, -Ci.salkyKring B) wherein ring B is selected from azeudinyl, 
£j pyrrolidinyl, piperidinyl, piperazinyl, N-methylpiperazinly, N-ethylpiperazinyl, morpholino and thiomorpholino; R 2 represents hy- 
^ drogen, hydroxy, halogeno, cyano, nitro, trifluoromethyl, Ci.3alkyl, C|.3alkoxy, C|. 3 akJylsulphanyL, -NRSR 4 (wherein R 3 and R 4 , 
which may be the same or different, each represents hydrogen or Q.^lkyl), or R 5 X*-( wherein R 5 and X 1 are as defined herein) and 
2 sate thereof, processes for the preparation of such compounds, pharmaceutical compositions containing a compound of formula I or 
a pharmaceutical ly acceptable salt thereof as active ingredient and the use of a compound of formula I in the manufacture of medica- 
^ ment for the production of an an ti angiogenic and/or vascular permeability reducing effect in warm-blooded animals. The compounds 
of formula I and the pharmaceutical])' acceptable salts thereof inhibit the effects of VEGF. a property of value in the treatment of a 
number of disease states including cancer and rheumatoid arthritis. 
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CINNOLINE COMPOUNDS 

The present invention relates to cinnoline derivatives, processes for their 
preparation, pharmaceutical compositions containing them as active ingredient, methods for 
5 the treatment of disease states associated with angiogenesis and/or increased vascular 

permeability, to their use as medicaments and to their use in the manufacture of medicaments 
for use in the production of antiangiogenic and/or vascular permeability reducing effects in 
warm-blooded animals such as humans. 

Normal angiogenesis plays an important role in a variety of processes including 

1 0 embryonic development, wound healing and several components of female reproductive 
function. Undesirable or pathological angiogenesis has been associated with disease states 
including diabetic retinopathy, psoriasis, cancer, rheumatoid arthritis, atheroma, Kaposi's 
sarcoma and haemangioma (Fan et al, 1995, Trends Pharmacol. Sci. 16: 57-66; Folkman, 
1995, Nature Medicine 1: 27-31). Alteration of vascular permeability is thought to play a role 

1 5 in both normal and pathological physiological processes (Cullinan-Bove et al, 1993, 

Endocrinology 133: 829-837; Senger et al, 1993, Cancer and Metastasis Reviews, 12: 303- 
324). Several polypeptides with in vitro endothelial cell growth promoting activity have been 
identified including, acidic and basic fibroblast growth factors (aFGF & bFGF) and vascular 
endothelial growth factor (VEGF). By virtue of the restricted expression of its receptors, the 

20 growth factor activity of VEGF, in contrast to that of the FGFs, is relatively specific towards 
endothelial cells. Recent evidence indicates that VEGF is an important stimulator of both 
normal and pathological angiogenesis (Jakeman et al, 1993, Endocrinology, 133: 848-859; 
Kolch et al, 1995, Breast Cancer Research and Treatment, 36:139-155) and vascular 
permeability (Connolly et al, 1989, J. Biol. Chem. 264: 20017-20024). Antagonism of VEGF 

25 action by sequestration of VEGF with antibody can result in inhibition of tumour growth (Kim 
et al, 1993, Nature 362: 841-844). Basic FGF (bFGF) is a potent stimulator of angiogenesis 
(e.g. Hayek et al, 1987, Biochem. Biophys. Res. Commun. 147: 876-880) and raised levels of 
FGFs have been found in the serum (Fujimoto et al, 1991, Biochem. Biophys. Res. Commun. 
180: 386-392) and urine (Nguyen et al, 1993, J. Natl. Cancer. Inst 85: 241-242) of patients 

30 with cancer. 

Receptor tyrosine kinases (RTKs) are important in the transmission of biochemical 
signals across the plasma membrane of cells. These transmembrane molecules 
characteristically consist of an extracellular ligand-binding domain connected through a 
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segment in the plasma membrane to an intracellular tyrosine kinase domain. Binding of 
ligand to the receptor results in stimulation of the receptor-associated tyrosine kinase activity 
which leads to phosphorylation of tyrosine residues on both the receptor and other 
intracellular molecules. These changes in tyrosine phosphorylation initiate a signalling 

5 cascade leading to a variety of cellular responses. To date, at least nineteen distinct RTK 
subfamilies, defined by amino acid sequence homology, have been identified. One of these 
subfamilies is presently comprised by the fins-like tyrosine kinase receptor, Fit or Fltl, the 
kinase insert domain-containing receptor, KDR (also referred to as Flk-1), and another 
fins-like tyrosine kinase receptor, Flt4. Two of these related RTKs, Fit and KDR, have been 

10 shown to bind VEGF with high affinity (De Vries et al, 1992, Science 255: 989-991; Terman 
et al, 1992, Biochem. Biophys. Res. Comm. 1992, 187: 1579-1586). Binding of VEGF to 
these receptors expressed in heterologous cells has been associated with changes in the 
tyrosine phosphorylation status of cellular proteins and calcium fluxes. 

The present invention is based on the discovery of compounds that surprisingly inhibit 

15 the effects of VEGF, a property of value in the treatment of disease states associated with 
angiogenesis and/or increased vascular permeability such as cancer, diabetes, psoriasis, 
rheumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic nephropathies, 
atheroma, arterial restenosis, autoimmune diseases, acute inflammation, excessive scar 
formation and adhesions, lymphoedema, endometriosis, dysfunctional uterine bleeding and 

20 ocular diseases with retinal vessel proliferation. Compounds of the present invention 
generally possess higher potency against VEGF receptor tyrosine kinase than against 
epidermal growth factor (EGF) receptor tyrosine kinase. Compounds of the invention which 
have been tested possess activity against VEGF receptor tyrosine kinase such that they may be 
used in an amount sufficient to inhibit VEGF receptor tyrosine kinase whilst demonstrating no 

25 significant activity against EGF receptor tyrosine kinase. Compounds of the present invention 
generally possess higher potency against VEGF receptor tyrosine kinase than against FGF Rl 
receptor tyrosine kinase. Compounds of the invention which have been tested possess activity 
against VEGF receptor tyrosine kinase such that they may be used in an amount sufficient to 
inhibit VEGF receptor tyrosine kinase whilst demonstrating no significant activity against 

30 FGF Rl receptor tyrosine kinase. 

According to one aspect of the present invention there is provided the use of a 
compound of the formula I: 
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10 (D 

wherein: 

either any one of Gi, G2, G3, G4 and G5 is nitrogen and the other four are -CH-, 
or G v , G 2 , G 3j G 4 and G 5 are all -CH-; 

Z is -0-, -NH-, -S-, -CH 2 - or a direct bond; Z is linked to any one of Gi, G 2 , G 3 and G4 which 

15 is a free carbon atom; 

n is an integer from 0 to 5; any of the substitutents R 1 may be attached at any free carbon atom 
of the indole, azaindole or indazole group, such free carbon atoms maybe Gi, G2, G3, G4 or 
G5 or may be at the 3-position of the indole, azaindole or indazole group; 
m is an integer from 0 to 3; 

20 R a represents hydrogen; 

R b represents hydrogen, Ci-4alkyl, Ci^alkoxyCi^alkyl, aminoCi^alkyl, Ci. 3 alkylaminoCi- 
4 alkyl, di(Ci_3alkyl)aminoCi^alkyl, C2-5alkenylaminoCMalkyl, C2-5alkynylaminoCi-4alkyl, - 
Ci_5alkyl(ring A) wherein ring A is selected from azetidinyl, pyrrolidinyl, piperidinyl, 
piperazinyl, morpholino and thiomorpholino and wherein ring A may bear one or more 

25 substituents selected from Ct^alkyl, C 2 -5alkenyl, C2-salkynyl, hydroxy, oxo, halogeno, cyano, 
cyanoCMalkyl, Ci^alkylsulphonyl and CMalkanoyl; 

R 1 represents hydrogen, oxo, hydroxy, halogeno, Chalky!, C^alkoxy, Ci^alkoxyCi^alkyl, 
aminoCi-4alkyl, Ci^alkylaminoCMalkyi, di(Ci-3alkyl)aminoCi-4alkyl, -Ci. 5 alkyl(ring B) 
wherein ring B is selected from azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, N- 
30 methylpiperazinyl, N-ethylpiperazinyl, morpholino and thiomorpholino; 

R 2 represents hydrogen, hydroxy, halogeno, cyano, nitro, trifluoromethyl, Ci. 3 alkyl 5 Ci- 
3 alkoxy, C 1 - 3 alkylsulphanyl, -NR^ 4 (wherein R 3 and R 4 , which may be the same or different, 
each represents hydrogen or Ci-3alkyl), or R 5 X X - (wherein X 1 represents a direct bond, -O-, - 
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CH r , -OC(O)-, -C(O)-, -S-, -SO-, -S0 2 -, -NR 6 C(0)-, -C(0)NR 7 -, -S0 2 NR 8 -, -NR 9 S0 2 - or - 
NR 10 - (wherein R 6 , R 7 , R 8 , R 9 and R 10 each independently represents hydrogen, Ci. 3 alkyl or 
Ci_ 3 alkoxyC 2 . 3 alkyl), and R 5 is selected from one of the following twenty-two groups: 

1) hydrogen, oxiranylCi^alkyl or Ci. 5 alkyl which may be unsubstituted or which may be 

5 substituted with one or more groups selected from hydroxy, fluoro, chloro, bromo and amino; 

2) Ci. 5 alkylX 2 C(0)R u (wherein X 2 represents -O- or -NR 12 - (in which R 12 represents 
hydrogen, Ci. 3 alkyl or Ci.3alkoxyC 2 . 3 alkyl) and R n represents Ci. 3 alkyl, -NR l3 R 14 or -OR 15 
(wherein R 13 , R 14 and R 15 which may be the same or different each represents hydrogen, Ci_ 
5 alkyl or Ci. 3 alkoxyC 2 . 3 alkyl)); 

10 3) Ci. 5 alkylX 3 R 16 (wherein X 3 represents -0-, -S-, -SO-, -S0 2 -, -OC(O)-, -NR 17 C(0)-, - 
C(0)NR 18 -, -S0 2 NR 19 -, -NR 20 SO 2 - or -NR 21 - (wherein R 17 , R 18 , R 19 , R 20 and R 21 each 
independently represents hydrogen, Ci- 3 alkyl or Ci. 3 alkoxyC2- 3 alkyl) and R 16 represents 
hydrogen, Ci_ 3 alkyl, cyclopentyl, cyclohexyl or a 4-, 5- or 6-membered saturated heterocyclic 
group with 1-2 heteroatoms, selected independently from O, S and N, which Ci. 3 alkyl group 

15 may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno and Ci^alkoxy and which 
cyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, Ci- 
4 cyanoalkyl, Ci^alkyl, Ci^hydroxyalkyl, C^alkoxy, Ci^alkoxyQ^alkyl, Ci. 
4 all<ylsulphonylCi- 4 alkyl, CMalkoxycarbonyl, CMaminoalkyl, CMalkylamino, di(Ci. 
4alkyl)amino, CMalkylaminoCi^alkyl, di(CMalkyl)aminoCMalkyl, CMalkylaminoCMalkoxy, 

20 di(CMalkyl)aminoCi^alkoxy and a group -(-0-)f(Ci-4alkyl)gringD (wherein f is 0 or 1, g is 0 
or 1 and ring D is a 4-, 5- or 6-membered saturated heterocyclic group with 1-2 heteroatoms, 
selected independently from O, S and N, which cyclic group may bear one or more 
substituents selected from Ci^alkyl)); 

4) Ci-salkylX^i-salkyD^R 22 (wherein X 4 and X 5 which may be the same or different are each 
25 -O-, -S-, -SO-, -S0 2 -, -NR 23 C(0)-, -C(0)NR 24 -, -S02NR 25 -, -NR^SQr or -NR 27 - (wherein 

R 23 , R 24 , R 25 , R 26 and R 27 each independently represents hydrogen, Ci_ 3 alkyl or Ci- 3 alkoxyC2- 
3 alkyl) and R 22 presents hydrogen, Ci. 3 alkyl or Ci. 3 alkoxyC2- 3 alkyl); 

5) R 28 (wherein R 28 is a 4-, 5- or 6-membered saturated heterocyclic group (linked via carbon 
or nitrogen) with 1-2 heteroatoms, selected independently from O, S and N, which 

30 heterocyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, 
CMcyanoalkyl, Ci^alkyl, Ci-^ydroxyalkyt, d^alkoxy, Ci^alkanoyl, C M alkoxyCi^alkyl, Ci- 
4 aIkylsulphonyi, Ci^alkylsulphonylC M alkyl, C M alkoxycaibonyl, C M aminoaIkyl, Ci_ 
4 alkylamino, di(C M a!kyl)amino, C M alkylaminoCt^alkjd, di(Ci^aIkyl)aminoC M alkyi, Q- 



WO 02/12228 



-5- 



PCT/GB01/03533 



4alkylaminoCMalkoxy, di(Ci-4alkyl)aminoCi-4alkoxy and a group -(-0-)f(Ci-4alkyl)gringD 
(wherein f is 0 or 1, g is 0 or 1 and ring D is a 4-, 5- or 6-membered saturated heterocyclic 
group with 1-2 heteroatoms, selected independently from O, S and N, which cyclic group may 
bear one or more substituents selected from Cmalkyl)); 
5 6) Ci. 5 alkylR 28 (wherein R 28 is as defined hereinbefore); 

7) C2-5alkenylR 28 (wherein R 28 is as defined hereinbefore); 

8) C2-5alkynylR 28 (wherein R 28 is as defined hereinbefore); 

9) R 29 (wherein R 29 represents a pyridone group, a phenyl group or a 5-6-membered aromatic 
heterocyclic group (linked via carbon or nitrogen) with 1-3 heteroatoms selected from O, N 

10 and S, which pyridone, phenyl or aromatic heterocyclic group may cany up to 5 substituents 
selected from hydroxy, halogeno, amino, Ci^alkyl, C^alkoxy, Ci^hiydroxyalkyl, Ci- 
4 aminoalkyl, CMalkylamino, Ci^jhydroxyalkoxy, carboxy, trifluoromethyl, cyano, - 
C(O)NR 30 R 31 , -NR 32 C(0)R 33 (wherein R 30 , R 31 , R 32 and R 33 , which maybe the same or 
different, each represents hydrogen, Ci^alkyl or Ci-3alkoxyC2-3alkyl) and a group -(-O-MQ- 

15 4alkyl) g ringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 4-, 5- or 6-membered saturated 
heterocyclic group with 1-2 heteroatoms, selected independently from 0, S and N, which 
cyclic group may bear one or more substituents selected from Ci^alkyl)); 

10) Ci-salkylR 29 (wherein R 29 is as defined hereinbefore); 

11) C2-5alkenylR 29 (wherein R 29 is as defined hereinbefore); 
20 12) C 2 -5alkynylR 29 (wherein R 29 is as defined hereinbefore); 

13) Ci.salkylX^ 29 (wherein X 6 represents -0-, -S-, -SO-, -S0 2 -, -NR 34 C(0)-, -C(0)NR 35 -, - 
S0 2 NR 36 -, -NR 37 S0 2 - or -NR 38 - (wherein R 34 , R 35 , R 36 , R 37 and R 38 each independently 
represents hydrogen, Cioalkyl or Ci.3alkoxyC2-3alkyl) and R 29 is as defined hereinbefore); 

14) C 2 - 5 alkenylX 7 R 29 (wherein X 7 represents -0-, -S-, -SO-, -SO2-, -NR 39 C(0>, -C^NR 40 -, 
25 -SO2NR 41 -, -NR 42 S02- or -NR 43 - (wherein R 39 , R 40 , R 41 , R 42 and R 43 each independently 

represents hydrogen, Ci^alkyl or Ci-3alkoxyC2oalkyl) and R 29 is as defined hereinbefore); 

15) C 2 - 5 alkynylX 8 R 29 (wherein X 8 represents -0-, -S-, -SO-, -SO2-, -NR 44 ^)-, -C(0)NR 45 -, 
-SO2NR 46 -, -NR 47 S0 2 - or -NR. 48 - (wherein R 44 , R 45 , R 46 , R 47 and R 48 each independently 
represents hydrogen, Ci^alkyl or Ci_3alkoxyC2-3alkyl) and R 29 is as defined hereinbefore); 

30 16) C M alkylX 9 C M alkylR 29 (wherein X 9 represents -0-, -S-, -SO-, -S0 2 -, -NR 49 C(0)-, - 
C(0)NR 50 -, -SO2NR 51 -, -NR 52 SOr or -NR 53 - (wherein R 49 , R 50 , R 51 , R 52 and R 53 each 
independently represents hydrogen, Chalky! or Ci. 3 alkoxyC 2 -3alkyl) and R 29 is as defined 
hereinbefore); 
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17) Ci-4alkyIX 9 Ci-4alkylR 28 (wherein X 9 and R 28 are as defined hereinbefore); 

18) C 2 -5alkenyl which may be unsubstituted or which may be substituted with one or more 
groups selected from hydroxy, fluoro, amino, Ci^alkylamino, N,N-di(CMalkyl)amino 9 
aminosulphonyl, N-CMalkylaminosulphonyl and &N-di(CMalkyl)aminosulphonyl; 

5 19) C2-5alkynyl which may be unsubstituted or which may be substituted with one or more 
groups selected from hydroxy, fluoro, amino, Ci-4alkylamino, NJN-di(CMalkyl)amino, 
aminosulphonyl, N-CMalkylaminosulphonyl and N,N-di(CMalkyl)aminosulphonyl; 

20) C 2 -5alkenylX 9 Ci^alkylR 28 (wherein X 9 and R 28 are as defined hereinbefore); 

21) C 2 -5alkynylX 9 CMalkylR 28 (wherein X 9 andR 28 are as defined hereinbefore); and 

10 22) CMalkylR^CMalkyOqPC 9 )^ 55 (wherein X 9 is as defined hereinbefore, q is 0 or 1, r is 0 
or 1, and R 54 and R 55 are each independently selected from hydrogen, Ci-3alkyl, cyclopentyl, 
cyclohexyl and a 4-, 5- or 6-membered saturated heterocyclic group with 1-2 heteroatoms, 
selected independently from O, S and N, which Ci^alkyl group may bear 1 or 2 substituents 
selected from oxo, hydroxy, halogeno and Ci^alkoxy and which cyclic group may bear 1 or 2 

15 substituents selected from oxo, hydroxy, halogeno, cyano, Ci^cyanoalkyl, Chalky!, Ci- 
4hydroxyalkyl, Ci-4alkoxy, CMalkoxyCMalkyl, C M alkylsulphonylC M alkyl, Ci- 
4 alkoxycarbonyl, CMaminoalkyl, CMalkylamino, di(CMalkyl)amino, CMalkylaminoCi. 
4 alkyl, di(CMalkyl)aimnoCi_4alkyl, Ci^alkylaminoCi-4alkoxy, di(CMalkyl)aminoCi-4alkoxy 
and a group -(-0-)f(CMalkyl) g ringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 4-, 5- or 6- 

20 membered saturated heterocyclic group with 1-2 heteroatoms, selected independently from O, 
S and N, which cyclic group may bear one or more substituents selected from Ci^alkyl), with 
the proviso that R 54 cannot be hydrogen); 

and additionally wherein any Ci. 5 alkyl, C 2 -5alkenyl or C 2 - 5 alkynyi group in R 5 X l - may bear 
one or more substituents selected from hydroxy, halogeno and amino); 
25 or a salt thereof, or a prodrug thereof for example an ester or an amide, in the manufacture of a 
medicament for use in the production of an antiangiogenic and/or vascular permeability 
reducing effect in warm-blooded animals such as humans. 

According to another aspect of the present invention there is provided the use of a 
compound of the formula I 1 : 
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10 a 1 ) 

wherein: 

Z is -0- 5 -NH-, -S-, -CH 2 - or a direct bond; Z is linked to the benz ring of the indole group at 
any of the positions 4-, 5-, 6- or 7- of the indole group; 
15 n is an integer from 0 to 5; any of the substitutents R 1 may be attached at any free carbon atom 
of the indole group, such free carbon atoms may be at positions 2-, 3-, 4-, 5-, 6-, or 7- of the 
indole group; 

m is an integer from 0 to 3; 
R a represents hydrogen; 
20 R b represents hydrogen, Ci-4alkyl, CMalkoxyCMalkyl, aminoCi^alkyl, Ci- 3 alkylaminoCi. 
4 alkyl, di(Ci. 3 alkyl)aminoCi^alkyl, -Ci- 5 alkyl(ring A) wherein ring A is selected from 
azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, N-methylpiperazinyl, N-ethylpiperazinyl, 
morpholino andthiomorpholino; 

R 1 represents hydrogen, oxo, hydroxy, halogeno, d^alkyl, Ci^alkoxy, Ci^alkoxyCi^alkyl, 
25 aminoCi^alkyl, Ci- 3 alkylaminoCMalkyl, di(Ci. 3 alkyl)aminoCi^alkyl, -Ci- 5 alkyl(ring B) 
wherein ring B is selected from azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, N- 
methyipiperazinyl, N-ethylpiperazinyl, morpholino and thiomorpholino; 
R 2 represents hydrogen, hydroxy, halogeno, cyano, nitro, trifluoromethyl, Ci^alkyl, Ci_ 
3 alkoxy, Ci- 3 alkylsulphanyl, -NR 3 R 4 (wherein R 3 and R 4 , which may be the same or different, 
30 each represents hydrogen or Ci^alkyl), or R^ 1 - (wherein X 1 represents a direct bond, -O-, - 
CH 2 -, -OC(0>, -C(O)-, -S-, -SO-, -S0 2 -, -NR 6 C(0>, -C(0)NR 7 -, -SO2NR 8 -, -NR 9 S02- or - 
NR 10 - (wherein R 6 , R 7 , R 8 , R 9 and R 10 each independently represents hydrogen, Chalky! or 
Ci- 3 alkoxyC 2 . 3 alkyi), and R 5 is selected from one of the following twenty-two groups: 
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1) hydrogen, oxiranylCi^alkyl or Ci. 5 alkyl which maybe unsubstituted or which maybe 
substituted with one or more groups selected from hydroxy, fluoro, chloro, bromo and amino; 

2) Ci. 5 alkylX 2 C(0)R n (wherein X 2 represents -O- or -NR 12 - (in which R 12 represents 
hydrogen, Ct. 3 alkyl or Ci- 3 alkoxyC 2 . 3 alkyl) and R 11 represents Ci- 3 alkyl, -NR 13 R 14 or -OR 15 

5 (wherein R 13 , R 14 and R 15 which may be the same or different each represents hydrogen, Ci- 
salkyl or Ci. 3 alkoxyC 2 . 3 alkyl)); 

3) Ci> 5 alkylX 3 R 16 (wherein X 3 represents -0-, -S-, -SO-, -SOr, -OC(O)-, -NR 17 C(0)-, - 
C(0)NR 18 -, -S0 2 NR 19 -, -NR 20 SO 2 - or -NR 21 - (wherein R 17 , R 18 , R 19 , R 20 and R 21 each 
independently represents hydrogen, Ci- 3 alkyl or Ci. 3 alkoxyC 2 - 3 alkyl) and R 16 represents 

10 hydrogen, Ci- 3 alkyl, cyclopentyl, cyclohexyl or a 4-, 5- or 6-membered saturated heterocyclic 
group with 1-2 heteroatoms, selected independently from O, S and N, which Ci- 3 alkyl group 
may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno and Ci^alkoxy and which 
cyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, Ci- 
4 cyanoalkyl, Ci^alkyl, Q-^iydroxyalkyl, Ci^alkoxy, Ci^alkoxyCi^alkyl, Ci_ 

15 4 alkylsulphonylCi4alkyl, Ci^alkoxycarbonyl, CMaminoalkyl, CMalkylamino, di(Ci. 

4alkyl)amino, Ci^alkylaminoCi^alkyl, di(CMalkyl)aminoCMalkyl, Ci-4alkylaminoCMalkoxy, 
di(Ci^alkyl)aminoCi-4alkoxy and a group -(-0-)f(CMalkyl)gringD (wherein f is 0 or 1, g is 0 
or 1 and ring D is a 4-, 5- or 6-membered saturated heterocyclic group with 1-2 heteroatoms, 
selected independently from O, S and N, which cyclic group may bear one or more 

20 substituents selected from Ci^alkyl)); 

4) Ci-salky^Ci-salkylX^ 22 (wherein X 4 and X 5 which maybe the same or different are each 
-0-, -S-, -SO-, -SO2-, -NR 23 ^)-, -C(0)NR 24 -, -SO2NR 25 -, -NR 26 S0 2 - or -NR 27 - (wherein 
R 23 , R 24 , R 25 , R 26 and R 27 each independently represents hydrogen, Ci_ 3 alkyl or Ci- 3 alkoxyC 2 . 
3 alkyl) and R 22 represents hydrogen, Ci- 3 alkyl or Ci_ 3 alkoxyC 2 . 3 alkyl); 

25 5) R 28 (wherein R 28 is a 4-, 5- or 6-membered saturated heterocyclic group (linked via carbon 
or nitrogen) with 1-2 heteroatoms, selected independently from O, S and N, which 
heterocyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, 
Ci-4cyanoalkyl, C^aUcyl, Ci-^hydroxyalkyl, d^alkoxy, Ci^alkoxyCMalkyl, Ci_ 
4 alkykulphonylCi.4aIkyl, CMalkoxycaibonyl, CMaminoalkyl, CMalkylamino, di(Ci- 

30 4 alkyl)amino, CMalkylaminoCi^alkyl, di(CMalkyl)aminoCi^a]kyl, Ci^alkyiaminoCi^alkoxy, 
di(Ci-4alkyl)aminoCMalkoxy and a group -(-0-)i(CMalkyl)gringD (wherein f is 0 or 1, g is 0 
or 1 and ring D is a 4-, 5- or 6-membered saturated heterocyclic group with 1-2 heteroatoms, 
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selected independently from 0, S and N, which cyclic group may bear one or more 
substituents selected from Ci-4alkyl)); 

6) Ci. 5 alkylR 28 (wherein R 28 is as defined hereinbefore); 

7) C2-5alkenylR 28 (wherein R 28 is as defined hereinbefore); 
5 8) C 2 - 5 alkynylR 28 (wherein R 28 is as defined hereinbefore); 

9) R 29 (wherein R 29 represents a pyridone group, a phenyl group or a 5-6-membered aromatic 
heterocyclic group (linked via carbon or nitrogen) with 1-3 heteroatoms selected from O, N 
and S, which pyridone, phenyl or aromatic heterocyclic group may carry up to 5 substituents 
selected from hydroxy, halogeno, amino, Ci^alkyl, Ci^alkoxy, Ci^ydroxyalkyl, Ci- 

10 4aminoalkyl, CMalkylamino, Ci^hydroxyalkoxy, carboxy, trifluoromethyl, cyano, - 
C(O)NR 30 R 31 , -NR 32 C(0)R 33 (wherein R 30 , R 31 , R 32 and R 33 , which may be the same or 
different, each represents hydrogen, Chalky! or Ci. 3 alkoxyC 2 -3alkyl) and a group -(-0-)f(Ci- 
4alkyl) g ringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 4-, 5- or 6-membered saturated 
heterocyclic group with 1-2 heteroatoms, selected independently from O, S and N, which 

15 cyclic group may bear one or more substituents selected from Ci^alkyl)); 

10) Ci- 5 alkylR 29 (wherein R 29 is as defined hereinbefore); 

1 1) C 2 .5alkenylR 29 (wherein R 29 is as defined hereinbefore); 

12) C2-salkynyIR 29 (wherein R 29 is as defined hereinbefore); 

13) Ci.salkylX^ 29 (wherein X 6 represents -0-, -S-, -SO-, -S0 2 -, -NR 34 C(0)-, -C(0)NR 35 -, - 
20 S0 2 NR 36 -, -NR 37 S0 2 - or -NR 38 - (wherein R 34 , R 35 , R 36 , R 37 and R 38 each independently 

represents hydrogen, Ci-3alkyl or Ci-3alkoxyC 2 .3alkyl) and R 29 is as defined hereinbefore); 

14) C 2 . 5 alkenylX 7 R 29 (wherein X 7 represents -0-, -S-, -SO-, -S0 2 -, -NR 39 C(0>, -C^NR 40 -, 
-S0 2 NR 41 -, -NR 42 S0 2 - or -NR 43 - (wherein R 39 , R 40 , R 41 , R 42 and R 43 each independently 
represents hydrogen, Ci. 3 alkyl or Ci. 3 alkoxyC 2 - 3 alkyl) and R 29 is as defined hereinbefore); 

25 15) C^alkynylX^ 29 (wherein X 8 represents -0-, -S-, -SO-, -S0 2 -, -NR 44 ^)-, -C(0)NR 45 -, 
. -SC^NR 46 -, -NR 47 S0 2 - or -NR 48 - (wherein R 44 , R 45 , R 46 , R 47 and R 48 each independently 
represents hydrogen, Chalky! or Ci- 3 alkoxyC 2 . 3 alkyl) and R 29 is as defined hereinbefore); 

16) C^alkyD^CMalkylR 29 (wherein X 9 represents -0-, -S-, -SO-, -SCV, -NR 49 C(0)-, - 
C(0)NR 50 -, -SOzNR 51 -, -NR 52 S0 2 - or -NR 53 - (wherein R 49 , R 50 , R 51 , R 52 and R 53 each 

30 independently represents hydrogen, d. 3 alkyl or Ci. 3 alkoxyC 2 . 3 alkyl) and R 29 is as defined 
hereinbefore); 

17) C^alkyD^CMalkylR 28 (wherein X 9 and R 28 are as defined hereinbefore); 
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1 8) C2-5alkenyl which may be unsubstituted or which may be substituted with one or more 
groups selected from hydroxy, fluoro, amino, CMalkylamino, N,N-di(Ci-4alkyl)amino, 
aminosulphonyl, N-CMalkylaminosulphonyl and N^-di(CMalkyl)aminosulphonyl; 

19) C2-5alkynyl which may be unsubstituted or which may be substituted with one or more 
5 groups selected from hydroxy, fluoro, amino, Ci-4alkylamino, N,N-di(CMalkyl)amino, 

aminosulphonyl, N-CMalkylaminosulphonyl and N,N-di(Ci^alkyl)aminosulphonyl; 

20) C 2 . 5 alkenylX 9 C M alkylR 28 (wherein X 9 and R 28 are as defined hereinbefore); 

21) C 2 - 5 alkynylX 9 C M alkylR 28 (wherein X 9 and R 28 are as defined hereinbefore); and 

22) Ci^alkylR^CCMalkyOqCX^R 55 (wherein X 9 is as defined hereinbefore, q is 0 or 1, r is 0 
10 or 1, and R 54 and R 55 are each independently selected from hydrogen, Chalky!, cyclopentyl, 

cyclohexyl and a 4-, 5- or 6-membered saturated heterocyclic group with 1-2 heteroatoms, 
selected independently from O, S and N, which Ci- 3 alkyl group may bear 1 or 2 substituents 
selected from oxo, hydroxy, halogeno and Ci^alkoxy and which cyclic group may bear 1 or 2 
substituents selected from oxo, hydroxy, halogeno, cyano, Ci^cyanoalkyl, Ci-4alkyl, Ci- 

15 4hydroxyalkyl, CMalkoxy, CMalkoxyCi^alkyl, CMalkylsulphonylCMalkyl, Ci. 

4alkoxycarbonyl, CMaminoalkyl, Ci^altylamino, di(Ci-4alkyl)amino, CMalkylaminoCi- 
4alkyl, di(CMalkyl)aminoCMalkyl, CMalkylaminoCMalkoxy, di(CMalkyl)aminoCi-4alkoxy 
and a group -(-0-)f(CMalkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 4-, 5- or 6- 
membered saturated heterocyclic group with 1-2 heteroatoms, selected independently from O, 

20 S and N, which cyclic group may bear one or more substituents selected from Ci^alkyl), with 
the proviso that R 54 cannot be hydrogen); 

and additionally wherein any Ci. 5 alkyl, C2- 5 alkenyl or C 2 -5alkynyl group in R 5 X*- may bear 
one or more substituents selected from hydroxy, halogeno and amino); 
or a salt thereof or a prodrug thereof for example an ester or an amide, in the manufacture of a 
25 medicament for use in the production of an antiangiogenic and/or vascular permeability 
reducing effect in warm-blooded animals such as humans. 
Preferably Z is -O, -NH-, -S- or a direct bond. 
More preferably Z is -0-, -NH- or -S-. 
Particularly Z is -O- or -NH-, especially -0-. 
30 Preferably Z is linked to the indole, azaindole or indazole group at the 5- or 6-positions 

of the indole, azaindole or indazole group. 

More preferably Z is linked to the indole, azaindole or indazole group at the 5-position 
of the indole, azaindole or indazole group. 



WO 02/12228 



-11- 



PCT/GB01/03533 



Preferably Z is linked to an indole group at the 5- or 6-positions of the indole group. 

More preferably Z is linked to an indole group at the 5-position of the indole group. 

Preferably R b represents hydrogen, C^alkyl, C2oalkenylaminoC2-3alkyl, C2- 
3alkynylaminoC2-3alkyl or -C2-4alkyl(ring A) wherein ring A is selected from piperidinyl and 
5 piperazinyl and wherein ring A may bear one or more substituents selected from Ci. 2 alkyl, C 2 - 
3alkenyl, C 2 -3alkynyl, hydroxy, cyano, cyanoCi^alkyl, Ci- 2 alkylsulphonyl and Ct^alkanoyl. 

More preferably R b represents hydrogen, methyl, C2-3alkenylaminoC2-3alkyl, C2- 
3alkynylaminoC2-3alkyl or -C2-3alkyl(ring A) wherein ring A is selected from 4- 
acetylpiperazin-l-yl, 4-methylsulphonylpiperazin-l-yl, 4-cyanopiperazin-l-yl, 4- 
10 cyanomethylpiperazin- 1 -yl, 4-(prop-2-en-l-yl)piperazin-l-yl, 4-(prop-2-yn- 1 -yl)piperazin- 1 -yl 
and 4-hydroxypiperidino. 

Particularly R b is hydrogen or methyl, especially hydrogen. 

Advantageously R l represents hydrogen, oxo, hydroxy, halogeno, C^aUcyl, Ci- 
4alkoxy, CMalkoxyCi^alkyl, aminoCMalkyl, Ci^alkylaminoCi^alkyl, di(Ci.3alkyl)aminoCi. 
15 4alkyl, -Ci-5alkyl(ring B) wherein ring B is selected from azetidin-l-yl, pyrrohdin-l-yl, 

piperidin-l-yl, piperazin-l-yl, N-methylpiperazin-l-yl, N-ethylpiperazin-l-yl, morpholino and 
thiomorpholino. 

Particularly R 1 represents methyl, ethyl, trifluoromethyl or halogeno. 

Especially R 1 represents methyl, fluoro, chloro or bromo, more especially methyl or 

20 fluoro. 

Preferably n is an integer from 0 to 3. 
More preferably n is 0, 1 or 2. 

According to one aspect of the present invention Gi is nitrogen and G2, G3, G4 and 
G5 are -CH- forming an azaindole moiety which may bear one or more substituents R l as 
25 defined hereinbefore. 

According to another aspect of the present invention G5 is nitrogen and Gi, G2, G3 
and G4 are -CH- forming an indazole moiety which may bear one or more substituents R 1 as 
defined hereinbefore. 

According to another aspect of the present invention Gi, G2, G3, G4 and G5 are 
30 all -CH- forming an indole moiety which may bear one or more substituents R l as defined 
hereinbefore. 

In one embodiment of the invention the optionally substituted indole, azaindole or 
indazole moiety of formula IL 
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R b 
I 

OD 

wherein R 1 , R b , Gi, G2, G3, G4 and G5 and n are as defined hereinbefore; 
is selected from the indole moieties: 

4-fluoro-2-methylindol-5-yl, 2-methylindol-5-yl, 2-metbylindol-6-yl, 2,3-dimethylindol-5-yl, 
10 l-methylindol-5-yl, l,2-dimethylindol-5-yl, 4-fluoroindol-5-yl, 6-fluoroindol-5-yl and indol-5- 

yi, 

the azaindole moieties: 




15 l/f-pyrrolo[2,3-6]pyridin-5-yl and 2-methyl-li7-pyn-olo[2,3-6]pyridin-5-yl, 
and the indazole moiety: 



H 

/ 




l//-indazol-5-yl. 

20 The indole moieties are preferred over the azaindole and indazole moieties. 

hi another embodiment of the invention the optionally substituted indole moiety of 
formula II 1 : 



25 
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(n 1 ) 

wherein R 1 , R b and n are as defined hereinbefore; 

is selected from 4-fluoro-2-methylindol-5-yl, 2-methylindol-5-yl, 2-methylindol-6-yl, 2,3- 
dimethylindol-5-yl, l-methylindol-5-yl, l,2-dimethylindol-5-yl,4-fluoroindol-5-yl, 6- 
10 fluoroindol-5-yl and indol-5-yl. 

Particularly the optionally substituted indole moiety of formula II 1 is selected from 4-fluoro-2- 
methylindol-5-yl, 4-fluoroindol-5-yl and 6-fluoroindol-5-yl, more especially from 4-fluoro-2- 
methylindol-5-yl. 

Preferably m is an integer from 0 to 2, more preferably 1 or 2, most preferably 2. 
15 Advantageously X 1 represents a direct bond, -0-, -S-, -NR 6 C(0)-, -NR 9 S0 2 - or - 

NR 10 - (wherein R 6 , R 9 and R 10 each independently represents hydrogen, Ci. 2 alkyl or Ci- 
2 alkoxyethyl). 

Preferably X 1 represents a direct bond, -0-, -S-, -NR 6 C(0)-, -NR 9 S0 2 - (wherein R 6 
and R 9 each independently represents hydrogen or Ci. 2 alkyl) or NH. 
20 More preferably X 1 represents -0-, -S-, -NR 6 C(0)- (wherein R 6 represents hydrogen 

orCi. 2 alkyl)orNH. 

Particularly X 1 represents -O- or -NR 6 C(0)- (wherein R 6 represents hydrogen or Ci- 
2 alkyl), more particularly -O- or -NHC(O)-, especially -0-. 

According to another aspect of the present invention X 1 represents -O- or a direct 

25 bond. 

Advantageously X 2 represents -O- or NR 12 (wherein R 12 represents hydrogen, Ci- 
3 alkyl or Ci- 2 alkoxyethyl). 

Advantageously X 3 represents -0-, -S-, -SO-, -S0 2 -, -NR 17 C(0)-, -NR 20 SO 2 - or 
-NR 21 - (wherein R 17 , R 20 and R 21 each independently represents hydrogen, Ci. 2 alkyl or Ci. 
30 2 aIkoxyethyl). 

Preferably X 3 represents -O-, -S-, -SO-, -S0 2 - or -NR 21 - (wherein R 21 represents 
hydrogen, Ci. 2 alkyl or Ci. 2 aIkoxyethyl). 
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More preferably X 3 represents -O- or -NR 21 - (wherein R 21 represents hydrogen or Q. 

2 alkyl). 

According to another aspect of the present invention X 3 represents -0-, -SO2-, - 
NR 20 SO 2 - or -NR 21 - (wherein R 20 and R 21 each independently represents hydrogen, Ci^alkyl 
5 or Ci- 2 alkoxyethyl). 

Advantageously X 4 and X 5 which may be the same or different each represents -O-, - 
S-, -SO-, -SO2- or -NR 27 - (wherein R 27 represents hydrogen, Ci^alkyl or Ci_ 2 alkoxyethyl). 

Preferably X 4 and X 5 which may be the same or different each represents -O-, -S- or 
-NR 27 - (wherein R 27 represents hydrogen, d^alkyl or Ci^alkoxyethyl). 
10 More preferably X 4 and X 5 which may be the same or different each represents -O- 

or-NH-. 

Especially X 4 and X 5 each represents -0-. 

Advantageously X 6 represents -0-, -S- or -NR 38 - (wherein R 38 represents hydrogen, 
Ci. 2 alkyl or Ci- 2 aIkoxyethyl). 
1 5 Preferably X 6 represents -0- or -NR 38 - (wherein R 38 represents hydrogen or Ci- 

aalkyl). 

Especially X 6 represents -0-. 

Advantageously X 7 represents -0-, -S- or -NR 43 - (wherein R 43 represents hydrogen, 
Ci-2a!kyl or Ci- 2 alkoxyethyl). 
20 Preferably X 7 represents -0- or -NR 43 - (wherein R 43 represents hydrogen or Ci- 

2 alkyl). 

Advantageously X 8 represents -0-, -S- or -NR 48 - (wherein R 48 represents hydrogen, 
d. 2 alkyl or Ci^alkoxyethyl). 

Preferably X 8 represents -O- or -NR 48 - (wherein R 48 represents hydrogen or Ci- 2 alkyl). 
25 Advantageously X 9 represents -0-, -S- or -NR 53 - (wherein R 53 represents hydrogen, 

Ci- 2 alkyl or Ci- 2 alkoxyethyl). 

Preferably X 9 represents -O or -NR 53 - (wherein R 53 represents hydrogen or Ci- 2 alkyl). 
According to another aspect of the present invention X 9 represents -O, -CONR 50 - or - 
NR 53 - (wherein R 50 and R 53 each independently represents hydrogen or Ci- 2 alkyi). 
30 Conveniently R 28 is pyirolidinyl, piperazinyl, piperidinyl, imidazohdinyl, azetidinyl, 

morpholino or thiomorpholino which group may bear 1 or 2 substituents selected from oxo, 
hydroxy, halogeno, cyano, Ci- 3 cyanoalkyi, Chalky!, Ci-3hydroxyalkyi, Ci^alkoxy, C\. 
2 alkoxyCi-3alkyl, Ci. 2 alkylsulphonylCi. 3 alkyl, Ci^alkoxycarbonyl, Ci^alkylamino, di(Ci- 



WO 02/12228 



-15- 



PCT/GB01/03533 



3 alkyl)amino, Ci- 3 alkylaminoCi. 3 alkyl, di(Ci- 3 alkyl)aminoCi-3alkyl, Ci. 3 alkylaminoCi. 3 alkoxy, 
di(C i -3 alkyl) aminoC i _ 3 alkoxy and a group -(-0-)f(Ci- 3 alkyl)gringD (wherein f is 0 or 1, g is 0 
or 1 and ring D is a heterocyclic group selected from pyrrolidinyl, piperazinyl, piperidinyl, 
imidazolidinyl, azetidinyl, morpholino and thiomorpholino, which cyclic group may bear one 

5 or more substituents selected from Cu 3 alkyl). 

Advantageously R 28 is pyrrolidinyl, piperazinyl, piperidinyl, azetidinyl, morpholino or 
thiomorpholino which group may bear 1 or 2 substituents selected from oxo, hydroxy, 
halogeno, cyano, Q^cyanoalkyl, Ci^alkyl, Ci^hydroxyalkyl, Ci^alkoxy, Ci-2alkoxyCi- 3 alkyl, 
C].2alkylsulphonylCi. 3 alkyl, Ci- 3 alkoxycarbonyl, Ci- 3 alkylamino, di(Ci- 3 aJkyl)amino, Cj. 

10 3 alkylaminoCi- 3 alkyl, <h(Ci_ 3 alkyl)aminoCi- 3 alkyl, Ci. 3 alkylaminoCi. 3 alkoxy, di(Ci- 

3 alkyl)aminoCi. 3 alkoxy and a group -(-0-)f(Cioalkyl)gringD (wherein f is 0 or 1, g is 0 or 1 
and ring D is a heterocyclic group selected from pyrrolidinyl, methylpiperazinyl, piperidinyl, 
azetidinyl, morpholino and thiomorpholino). 

hi one embodiment of the present invention R 28 is pyrrolidinyl, piperazinyl, 

15 piperidinyl, azetidinyl, morpholino or thiomorpholino which group may bear 1 or 2 ' 

substituents selected from a group -(-0-)KCi- 3 alkyl) g ringD (wherein f is 0 or 1, g is 0 or 1 and 
ring D is a heterocyclic group selected from pyrrolidinyl, methylpiperazinyl, piperidinyl, 
azetidinyl, morpholino and thiomorpholino). 

Particularly R 28 is pyrrolidinyl, piperazinyl, piperidinyl, azetidinyl, morpholino or 

20 thiomorpholino which group may bear 1 or 2 substituents selected from oxo, hydroxy, 

halogeno, cyano, Ci- 3 cyanoalkyl, Ci-3alkyl, Ci. 3 hydroxyalkyl, Ci- 3 alkoxy, Ci- 2 alkoxyCi- 3 alkyl 
and Ci-2alkylsulphonylCi_3alkyl. 

According to another aspect of the present invention, preferably R 28 is pyrrolidinyl, 
piperazinyl, piperidinyl, morpholino or thiomorpholino which group may bear 1 or 2 

25 substituents selected from oxo, hydroxy, halogeno, cyano, Ci. 3 cyanoalkyl, Ci- 3 alkyl, Ci. 
3 hydroxyalkyl, Ci- 3 alkoxy, Ci-2alkoxyCi- 3 alkyl and Ci. 2 alkylsulphonylCi. 3 alkyl. 

Where R 29 is a 5-6-membered aromatic heterocyclic groups it preferably has 1 or 2 
heteroatoms, selected from O, N and S, of which more preferably one is N, and may be 
substituted as hereinbefore defined 

30 R 29 is particularly a pyridone, phenyl, pyridyl, imidazoljd, thiazolyl, thienyl, 

triazolyl or pyridazinyl group which group may be substituted as hereinbefore defined, more 
particularly a pyridone, pyridyl, imidazolyl, thiazolyl or triazolyl group, especially a pyridone, 
pyridyl, imidazolyl or triazolyl group which group may be substituted as hereinbefore defined 
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In one embodiment of the invention R represents apyridone, phenyl or 5- 
6-membered aromatic heterocyclic group with 1 to 3 heteroatoms selected from O, N and S, 
which group may preferably carry up to 2 substituents, more preferably up to one substituent, 
selected from the group of substituents as hereinbefore defined. 
5 In the definition of R 29 , conveniently substituents are selected from halogeno, Q. 

4 alkyL, d^alkoxy, cyano and a group -(-0-)f(Cioalkyl) g ringD (wherein f is 0 or 1, g is 0 or 1 
and ring D is a heterocyclic group selected from pyrrolidinyl, piperazinyl, piperidinyl, 
imidazolidinyl, azetidinyl, morpholino and thiomorpholino, which cychc group may bear one 
or more substituents selected from Ci- 3 alkyl). 

10 In the definition of R 29 , more conveniently substituents are selected from chloro, 

fluoro, methyl, ethyl and a group -(-0-)KCi. 3 alkyl) g ringD (wherein f is 0 or 1, g is 0 or 1 and 
ring D is a heterocyclic group selected from pyrrolidinyl, methylpiperazinyl, piperidinyl, 
azetidinyl, morpholino and thiomorpholino). 

According to another emodiment of the present invention in the definition of R 29 , 

15 conveniently substituents are selected from halogeno, Chalky!, d^alkoxy and cyano, more 
conveniently substituents are selected from chloro, fluoro, methyl and ethyl. 

Advantageously R 54 and R 55 are each independently a 4-, 5- or 6-membered saturated 
heterocyclic group with 1-2 heteroatoms, selected independently from O, S and N, which 
cyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, Ci- 

20 3 cyanoalkyl, Ci. 3 alkyl, Ci. 3 hydroxyalkyl, Ci- 3 alkoxy, Ci. 2 alkoxyCi- 3 alkyl, Ci_ 

2 alkylsulphonylCi- 3 alkyl, Ci- 3 aIkoxycarbonyl and a group -(-0-)f(Ci. 3 alkyl)gringD (wherein f 
is 0 or 1, g is 0 or 1 and ring D is a 4-, 5- or 6-membered saturated heterocyclic group with 1-2 
heteroatoms, selected independently from O, S and N, which cyclic group may bear one or 
more substituents selected from Ci_ 3 alkyl). 

25 Preferably R 54 and R 55 are each selected from pyrrolidinyl, piperazinyl, piperidinyl, 

imidazolidinyl, azetidinyl, morpholino and thiomorpholino which group may bear 1 or 2 
substituents selected from oxo, hydroxy, halogeno, cyano, Ci. 3 cyanoalkyl, Ci_ 3 alkyl, C u 
3hydroxyalkyl, Ci_ 3 alkoxy, Ci- 2 alkoxyCi_ 3 alkyl, Ci. 2 alkylsulphonylCi. 3 alkyl, Q. 
3 alkoxycaibonyl and a group -(-0-)i(Ci. 3 alkyl) g ringD (wherein f is 0 or 1, g is 0 or 1 and ring 

30 D is a heterocyclic group selected from pyrrolidinyl, piperazinyl, piperidinyl, imidazolidinyl, 
azetidinyl, morpholino and thiomorpholino, which cychc group may bear one or more 
substituents selected from Ci- 3 alkyl). 
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More preferably R and R are each selected from pyrrolidinyl, piperazinyl, 

piperidinyl, azetidinyl, morpholino and thiomorpholino which group may bear 1 or 2 

substituents selected from oxo, hydroxy, halogeno, cyano, Ci^cyanoalkyl, Ci^alkyl, Ci- 

3 hydroxyalkyl, d. 3 alkoxy, Ci^alkoxyCi^alkyl, Ci. 2 alkylsulphonylCi- 3 alkyl, Ci_ 
5 3 alkoxycaibonyl and a group -(-0-)i(Ci-3alkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring 

D is a heterocyclic group selected from pyrrolidinyl, methylpiperazinyl, piperidinyl, 

azetidinyl, morpholino and thiomorpholino). 

Particularly R 54 and R 55 are each selected from pyrrolidinyl, piperazinyl, piperidinyl, 

azetidinyl, morpholino and thiomorpholino which group may bear 1 or 2 substituents selected 
10 from a group -(«0-)f(Ci.3alkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 

heterocyclic group selected from pyrrolidinyl, methylpiperazinyl, piperidinyl, azetidinyl, 

morpholino and thiomorpholino). 

More particularly R 54 and R 55 are each selected from pyrrolidinyl, piperazinyl, 

piperidinyl, azetidinyl, morpholino and thiomorpholino which group is unsubstituted. 
15 Conveniently R 2 represents hydroxy, halogeno, cyano, nitro, trifluoromethyl, Ci^alkyl, 

amino or R 5 X*- [wherein X 1 is as hereinbefore defined and R 5 is selected from one of the 

following twenty-two groups: 

1) oxiranylCi-4alkyl or Ci. 5 alkyl which may be unsubstituted or which may be substituted with 
one or more groups selected from fluoro, chloro and bromo, or C2-salkyl which may be 

20 unsubstituted or substituted with one or more groups selected from hydroxy and amino; 

2) C 2 -3alkylX 2 C(0)R 1 1 (wherein X 2 is as hereinbefore defined and R 1 1 represents Ci-3alkyl, - 
NR 13 R 14 or -OR 15 (wherein R 13 , R 14 and R 15 which may be the same or different are each Ci- 
4 alkyl or C^alkoxyethyl)); 

3) C2^alkylX 3 R 16 (wherein X 3 is as hereinbefore defined and R 16 represents hydrogen, Ci- 
25 3 alkyl, cyclopentyl, cyclohexyl or a 4-, 5- or 6-membered saturated heterocyclic group with 1- 

2 heteroatoms, selected independently from 0, S and N, which Ci_ 3 alkyl group may bear 1 or 
2 substituents selected from oxo, hydroxy, halogeno and Ci^alkoxy and which cyclic group 
may bear 1 .or 2 substituents selected from oxo, hydroxy, halogeno, cyano, Ci^cyanoalkyl, Ci. 
4 alkyl, Ci^hydroxyalkyl, CMalkoxy, C M alkoxyC M alkyL, C M alkylsulphonylCMalkyl, Ci- 
30 4 alkoxycarbonyl, Q-4alkylamino, di(CMalkyl)amino, CMalkylaminoCMalkyl, di(Ci. 

4 3lkyl)3ininoCi.43lkyl 5 Ci-4alkylaminoCMalkoxy, di(CMalkyl)3minoCi^alkoxy and a group - 
(-0)f(CMalkyl)grmgD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 4-, 5- or 6-membered 
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saturated heterocyclic group with 1-2 heteroatoms, selected independently from O, S and N, 
which cyclic group may bear one or more substituents selected from Ci-4alkyl)); 
4) C 2 -3alkylX 4 C 2 . 3 alkylX 5 R 22 (wherein X 4 and X 5 are as hereinbefore defined and R 22 
represents hydrogen or Ci^alkyl); 
5 5) R 28 (wherein R 28 is as defined hereinbefore); 

6) Ci.salkylR 56 (wherein R 56 is a 4-, 5- or 6-membered saturated heterocyclic group with 1-2 
heteroatoms, selected independently from 0, S and N, which heterocyclic group is linked to 
Ci-salkyl through a carbon atom and which heterocyclic group may bear 1 or 2 substituents 
selected from oxo, hydroxy, halogeno, cyano, CMcyanoalkyl, Ci-4alkyl, Ci^hydroxyalkyl, Ci- 

10 4ialkoxy 5 Ci^alkanoyl, Ci^alkoxyCMalkyl, Ci^alkylsulphonyl, Ci^alkylsulphonylCMalkyl, 
CMalkoxycarbonyl, CMalkylamino, di(CMalkyl)amino, CMalkylaminoCi^alkyl, di(Cu 
4 alkyl)aminoCMalkyl, Ci^alkylaminoCMalkoxy, di(Ci^alkyl)aminoCMalkoxy and a group - 
(-0-)f(Ci^aIkyl) g ringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 4-, 5- or 6-membered 
saturated heterocyclic group with 1-2 heteroatoms, selected independently from O, S and N, 

15 which cyclic group may bear one or more substituents selected from Ci-4alkyl)) or C 2 - 
5 alkylR 57 (wherein R 57 is a 4-, 5- or 6-membered saturated heterocyclic group with 1-2 
heteroatoms, of which one is N and the other may be selected independently from O, S and N, 
which heterocyclic group is linked to C 2 -5alkyl through a nitrogen atom and which 
heterocyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, 

20 Ci^cyanoalkyl, Ci^alkyl, Ci^ydroxyalkyl, CMalkoxy, CMalkanoyl, Ci^alkoxyCi^alkyl, Ci- 
4 alkylsulphonyl, Ci^alkylsulphonylCi-4a!kyl, CMalkoxycarbonyl, CMalkylamino, di(Ci. 
4 alkyl)amino, CMalkylaminoCi-4alkyl, di(CMalkyl)aminoCi-4alkyl, CMalkylaminoCMalkoxy, 
di(Ci^alkyl)aminoCi^alkoxy and a group -(-0-)f(CMalkyl)gringD (wherein f is 0 or 1, g is 0 
or 1 and ring D is a 4-, 5- or 6-membered saturated heterocyclic group with 1-2 heteroatoms, 

25 selected independently from O, S and N, which cyclic group may bear one or more 
substituents selected from Ci^alkyl)); 

7) C 3 ^alkenylR 58 (wherein R 58 represents R 56 or R 57 as defined hereinbefore); 

8) C3^alkynylR 58 (wherein R 58 represents R 56 or R 57 as defined hereinbefore); 

9) R 29 (wherein R 29 is as defined hereinbefore); 

30 10) Ct-salkylR 29 (wherein R 29 is as defined hereinbefore); 

1 1) C 3 - 5 alkenylR 29 (wherein R 29 is as defined hereinbefore); 

12) Cs-salkynyiR 29 (wherein R 29 is as defined hereinbefore); 

13) d.salkylX^ 29 (wherein X 6 and R 29 are as defined hereinbefore); 
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14) C4- 5 alkenylX 7 R 29 (wherein X 7 andR 29 are as defined hereinbefore); 

15) C4- 5 a]kynylX 8 R 29 (wherein X 8 and R 29 are as defined hereinbefore); 

16) C 2 -3alkylX 9 Ci. 3 alkylR 29 (wherein X 9 and R 29 are as defined hereinbefore); 

17) C 2 -3alkylX 9 Ci. 3 alkylR 28 (wherein X 9 and R 28 are as defined hereinbefore); 

5 18) Q-salkenyl which may be unsubstituted or which may be substituted with one or more 
groups selected from hydroxy, fluoro, amino, Ci-4alkylamino, N,N-di(CMalkyl)amino, 
aminosulphonyl, N-Ci^alkylaminosulphonyl and N,N-di(Ci^alkyl)aminosulphonyl; 

19) C2-salkynyl which may be unsubstituted or which may be substituted with one or more 
groups selected from hydroxy, fluoro, amino, Ci^alkylamino, N,N-di(Ci-4alkyl)amino, 

10 aminosulphonyl, N-Ci^alkylaminosulphonyl and ^N-<h(Ci^alkyl)aminosulphonyl; 

20) C2-5alkenylX 9 Ci- 3 alkylR 28 (wherein X 9 and R 28 are as defined hereinbefore); 

21) C 2 . 5 alkynylX 9 Ci. 3 alkylR 28 (wherein X 9 and R 28 are as defined hereinbefore); and 

22) Ci-salky^^Caalkyl^pC 9 )^ 55 (wherein X 9 , q, r, R 54 and R 55 are as defined 
hereinbefore); 

15 and additionally wherein any Ci. 5 alkyl, C 2 -5alkenyl or C2-5alkynyl group in R 5 X*- may bear 
one or more substituents selected from hydroxy, halogeno and amino]. 

Advantageously R 2 represents hydroxy, halogeno, cyano, nitro, trifluoromethyl, Ci. 
3 alkyl, amino or R 5 X*- [wherein X 1 is as hereinbefore defined and R 5 is selected from one of 
the following twenty-two groups: 

20 1) Ci^alkyl which may be unsubstituted or which may be substituted with one or more groups 
selected from fluoro, chloro and bromo, or C2.salkyl which may be unsubstituted or 
substituted with one or more groups selected from hydroxy and amino; 

2) C 2 -3alkylX 2 C(0)R u (wherein X 2 is as hereinbefore defined and R 11 represents -NR 13 R 14 or 
-OR 15 (wherein R 13 , R 14 and R 15 which may be the same or different are each Ci^alkyl or Ci_ 

25 2 alkoxyethyl)); 

3) C 2 ^alkylX 3 R 16 (wherein X 3 is as hereinbefore defined and R 16 is a group selected from Q- 
3 alkyl, cyclopentyl, cyclohexyl, pyrrolidinyi, piperazinyl, piperidinyl, imidazolidinyl, 
azetidinyl and tetrahydropyranyl, which Ci- 3 alkyl group may bear 1 or 2 substituents selected 
from oxo, hydroxy, halogeno and Ci_ 2 alkoxy and which cyclopentyl, cyclohexyl, pyrrolidinyi, 

30 piperazinyl, piperidinyl, imidazolidinyl, azetidinyl or tetrahydropyranyl group may bear 1 or 2 
substituents selected from oxo, hydroxy, halogeno, cyano, Ci^cyanoalkyl, Ci_ 3 alkyl, Ci. 
3hydroxyalkyi, Ci_ 3 alkoxy, Ci. 2 alkoxyCi- 3 alkyl, Ci - 2 alkylsulphonylCi - 3 alkyl, Ci. 
3 alkoxycarbonjd, Ci. 3 alkylamino, di(Ci_ 3 alkyl)amino, Ci_ 3 alkylaminoCi- 3 aIkyi, di(Ci. 
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3alkyl)anunoCi. 3 alkyl, Ci. 3 alkylaminoCi. 3 alkoxy, di(CioaIkyl)aminoCi- 3 alkoxy and a group - 
(-0-)f(Ci.3alkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a heterocyclic group 
selected from pyrrolidinyl, piperazinyl, piperidinyl, imidazolidinyl, azetidinyl, morpholino and 
thiomorpholino, which cyclic group may bear one or more substituents selected from Ci- 
5 3 alkyl)); 

4) C 2 - 3 alkylX 4 C 2 .3alkylX 5 R 22 (wherein X 4 and X 5 are as hereinbefore defined and R 22 
represents hydrogen or Ci^alkyl); 

5) R 28 (wherein R 28 is as defined hereinbefore); 

6) Ci^alkylR 59 (wherein R 59 is a group selected from pyrrolidinyl, piperazinyl, piperidinyl, 
10 imidazolidin-l-yl, azetidinyl, l,3-dioxolan-2-yl, l,3-dioxan-2-yl, l,3-dithiolan-2-yl and 1,3- 

dithian-2-yl, which group is linked to C^aHcyl through a carbon atom and which group may 
bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, Ci^cyanoalkyl, Ci. 
3 alkyl, Ciobydroxyalkyl, Ci- 3 alkoxy, Ci- 2 alkanoyl, Ci- 2 alkoxyCi. 3 alkyl, Ci. 2 alkylsulphonyl, 
Ci- 2 alkylsulphonylCi- 3 alkyl, Ci^alkoxycarbonyl, Ci_ 3 alkylamino, di(Ci, 3 alkyl)amino, Ci- 

15 3 alkylaminoCi-3alkyl, di(Ci- 3 alkyl)aminoCi-3alkyl, Ci- 3 alkylaminoCi-3alkoxy, di(Ci. 

3 alkyl)aminoCi- 3 alkoxy and a group - (-O-)f(C i .3 alkyl) g ringD (wherein f is 0 or 1, g is 0 or 1 
and ring D is a heterocyclic group selected from pynrolidinyl, piperazinyl, piperidinyl, 
imidazolidinyl, azetidinyl, morpholino and thiomorpholino, which cyclic group may bear one 
or more substituents selected from Ci_ 3 alkyl)) or C 2 ^alkylR 60 (wherein R 60 is a group selected 

20 from morpholino, thiomorpholino, azetidin-l-yl, pyrrolidin-l-yl, piperazin-l-yl and piperidino 
which group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, Cu 
3 cyanoalkyl, Ci- 3 alkyl, Ci- 3 hydroxyalkyl, Ci- 3 alkoxy, Ci. 2 alkanoyl, Ci_ 2 alkoxyCi- 3 alkyl, Ci- 
2 alkylsulphonyl, Ci- 2 aIkylsulphonylCi_3alkyl, Ci-3alkoxycarbonyl, Ci_3alkylamino, di(Ci. 
3 alkyl)amino, Ci. 3 alkylaminoCi. 3 alkyl, di(Ci- 3 alkyl)aminoCi_ 3 alkyl, Ci- 3 alkylaminoCi. 3 alkoxy, 

25 di(Ci. 3 alkyl)aminoCi_3alkoxy and a group -(-O)f(C 1 -3 alkyl) g ringD (wherein f is 0 or 1, g is 0 
or 1 and ring D is a heterocychc group selected from pyrrolidinyl, piperazinyl, piperidinyl, 
imidazolidinyl, azetidinyl, morpholino and thiomorpholino, which cyclic group may bear one 
or more substituents selected from Ci- 3 alkyl)); 

7) C 3 -4alkenylR 61 (wherein R 61 represents R 59 or R 60 as defined hereinbefore); 
30 8) C 3 -4alkynylR 61 (wherein R 61 represents R 59 or R 60 as defined hereinbefore); 

9) R 29 (wherein R 29 is as defined hereinbefore); 

10) Ci^alkylR 29 (wherein R 29 is as defined hereinbefore); 
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1 1) l-R 29 prop-l-en-3-yl or l-R 29 but-2-en-4-yl (wherein R 29 is as defined hereinbefore with 
the proviso that when R 5 is l-R 29 prop-l-en-3-yl, R 29 is linked to the alkenyl group via a 
carbon atom); 

12) l-R 29 prop-l-yn-3-yl or l-R 29 but-2-yn-4-yl (wherein R 29 is as defined hereinbefore with 
5 the proviso that when R 5 is l-R 29 prop-l-yn-3-yl, R 29 is linked to the alkynyl group via a 

carbon atom); 

13) Ci.salkylX^ 29 (wherein X 6 and R 29 are as defined hereinbefore); 

14) l-(R 29 X 7 )but-2-en-4-yl (wherein X 7 and R 29 are as defined hereinbefore); 

15) l-(R 29 X 8 )but-2-yn-4-yl (wherein X 8 and R 29 are as defined hereinbefore); 
10 16) C 2 -3alkylX 9 Ci. 3 alkylR 29 (wherein X 9 and R 29 are as defined hereinbefore); 

17) C 2 . 3 alkylX 9 Ci. 3 alkylR 28 (wherein X 9 and R 28 are as defined hereinbefore); 

1 8) C 2 -5alkenyl which may be unsubstituted or which may be substituted with one or more 
fluorine atoms or with one or two groups selected from hydroxy, fluoro, amino, Cu 
4alkylamino, N,N-di(CMalkyl)amino 5 aminosulphonyl, N-CMalkylaminosulphonyl and N,N- 

15 di(CMalkyl)aminosulphonyl; 

19) C^alkynyl which may be unsubstituted or which may be substituted with one or more 
fluorine atoms or with one or two groups selected from hydroxy, fluoro, amino, Ci- 
4alkylamino, N,N-di(Ci^alkyl)amino, aminosulphonyl, N-Ci-4alkylaminosulphonyl and N,N- 
di(CMalkyl)aminosulphonyl; 

20 20) C 2 -4alkenylX 9 Ci. 3 alkylR 28 (wherein X 9 and R 28 are as defined hereinbefore); 

21) C M alkynylX 9 Ci. 3 alkylR 28 (wherein X 9 and R 28 are as defined hereinbefore); and 

22) d-aalkylR^Ci.aalkjd^XR 55 (wherein X 9 , q, r, R 54 and R 55 are as defined 
hereinbefore); 

and additionally wherein any C^alkyl, C 2 . 5 alkenyl or C 2 . 5 alkynyl group in R 5 X*- may bear 
25 one or more substituents selected from hydroxy, halogeno and amino]. 

Preferably R 2 represents hydroxy, halogeno, nitro, trifluoromethyl, C U3 alkyl, cyano, 
amino or R 5 X l - [wherein X 1 is as hereinbefore defined and R 5 is selected from one of the 
following twenty groups: 

1) Ci- 3 alkyl which may be unsubstituted or which may be substituted with one or more groups 
30 selected from fluoro, chloro and bromo, or C 2 - 3 alkyl which may be unsubstituted or 

substituted with one or more groups selected from hydroxy and amino; 

2) 2-(3,3-dimethylureido)ethyi, 3-(3,3-dimethylureido)propyl, 2-{3-methylureido)ethyl, 3-(3- 
methylureido)propyi, 2-ureidoethyl, 3-ureidopropyl, 2KNJ5-dimethylcaibamo)doxy)ethyl, 3- 
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(^N-dimethylcarbamoyloxy)propyl, 2-(N-methylcaibamoyloxy)ethyl, 3-(N- 
methylcarbamoyloxy)propyl, 2-(carbamoyloxy)ethyl, 3-(carbamoyloxy)propyl, or 2-(N- 
methyl-N-(butoxycarbonyl)amino)ethyl; 

3) C 2 . 3 alkylX 3 R 16 (wherein X 3 is as hereinbefore defined and R 16 is a group selected from Ci- 
5 3alkyl, cyclopentyl, cyclohexyl, pyrrolidinyl, piperidinyl, piperazinyl, azetidinyl, 

imidazolidinyl and tetrahydropyranyl which group is linked to X 3 through a carbon atom and 
which Ci-aalkyl group may bear 1 or 2 substituents selected from hydroxy, halogeno and Ci- 
2alkoxy and which cyclopentyl, cyclohexyl, pyrrohdinyl, piperidinyl, piperazinyl, azetidinyl, 
imidazolidinyl or tetrahydropyranyl group may bear one substituent selected from oxo, 

10 hydroxy, halogeno, cyano, Ci- 2 cyanoalkyl, Ci. 2 alkyl, Ci. 2 hydroxyalkyl, Ci. 2 alkoxy, Q. 
2 alkoxyCi-3alkyl, Ci- 2 alkylsulphonylCt-3alkyl, Ci- 2 alkoxycarbonyl, Ci. 3 alkylamino, di(Ci_ 
3alkyl)amino, Ci^alkylaminoCioalkyl, di(Ci- 3 alkyl)aminoCi. 3 alkyl, Ci^alkylaminoCi^alkoxy, 
di(Cioalkyl)aminoCi. 3 alkoxy and a group -(-0-)f(Ci-3alkyl)gringD (wherein f is 0 or 1, g is 0 
or 1 and ring D is a heterocyclic group selected from pyrrolidinyl, methylpiperazinyl, 

15 piperidinyl, azetidinyl, morpholino and thiomoipholino)); 

4) C 2 -3alkylX 4 C 2 . 3 alkylX 5 R 22 (wherein X 4 and X 5 are as hereinbefore defined and R 22 
represents hydrogen or Ci_ 2 alkyl); 

5) R 28 (wherein R 28 is as defined hereinbefore); 

6) Q^alkylR 59 (wherein R 59 is a group selected from pyrrohdinyl, piperazinyl, piperidinyl, 
20 azetidinyl, imidazolidinyl, l,3-dioxolan-2-yl, l,3-dioxan-2-yl, l,3-dithiolan-2-yl and 1,3- 

dithian-2-yl, which group is linked to Ci^alkyl through a carbon atom and which group may 
bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, Ci-2cyanoalkyl, Ci_ 
2 alkyl, Ci- 2 hydroxyalkyl, Ci. 2 alkoxy, Ci- 2 alkanoyl, Ci- 2 alkoxyCi. 3 alkyl, Ci. 2 alkylsulphonyl, 
Ci. 2 alkylsulphonylCi.3alkyl, Ci. 2 alkoxycarbonyl, Ci. 3 alkylamino, di(Ci. 3 alkyl)amino, Ci- 

25 3 alkylaminoCi-3alkyl, di(Ci. 3 alkyl)aminoCi- 3 alkyl, Ci^alkylaminoCi. 3 alkoxy, di(Ci- 

3 alkyl)aminoCi. 3 alkoxy and a group -(-O-)f(C x _ 3 alkyl) g ringD (wherein f is 0 or 1, g is 0 or 1 
and ring D is a heterocyclic group selected from pyrrolidinyl, methylpiperazinyl, piperidinyl, 
azetidinyl, morpholino and thiomoipholino)) or C 2 -3alkylR 60 (wherein R 60 is a group selected 
from morpholino, thiomorpholino, azetidin-l-yl 5 pyrrolidin-l-yl, piperazin-l-yl and piperidino 

30 which group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, Ci- 
2 cyanoalkyl, Ci- 2 alkyl, Ci. 2 hydroxyalkyl, Ci- 2 alkoxy, Ci. 2 alkanoyl, Ci. 2 alkoxyCi- 3 alkyl, Cu 
2 alkylsulphonyl, Ci- 2 alkylsulphonylCi.3alkyl, C^alkoxycaibonyl, Ci. 3 alkylamino, di(Ci- 
3 alkyl)amino, Ci_ 3 alkylaminoCi-3aIkyl, di(Ci-3aIkyl)aminoCi.3alkyl, Ci. 3 alkjdaminoCi. 3 alkoxy, 
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di(Ci. 3 alkyl)aminoCi.3a]koxy and a group -(-O-)f(Ci - 3 alkyl) g ringD (wherein f is 0 or 1, g is 0 
or 1 and ring D is a heterocyclic group selected from pyirolidinyl, methylpiperazinyl, 
piperidinyl, azetidinyl, morpholino and thiomorpholino)); 
7) R 29 (wherein R 29 is as defined hereinbefore); 
5 8) Ci^alkylR 29 (wherein R 29 is as defined hereinbefore); 

9) l-R 29 but-2-en-4-yl (wherein R 29 is as defined hereinbefore); 

10) 1 -R 29 but-2-yn-4-yl (wherein R 29 is as defined hereinbefore); 

1 1) Ci. 3 alkylX 6 R 29 (wherein X 6 and R 29 are as defined hereinbefore); 

12) l-(R 29 X 7 )but-2-en-4-yl (wherein X 7 and R 29 are as defined hereinbefore); 
10 13) l-(R 29 X 8 )but-2-yn-4-yl (wherein X 8 and R 29 are as defined hereinbefore); 

14) C2-3alkylX 9 Ci-3alkylR 29 (wherein X 9 and R 29 are as defined hereinbefore); 

15) C2.3alkylX 9 Ci-3alkylR 28 (wherein X 9 and R 28 are as defined hereinbefore); 

16) C2-5alkenyl which may be unsubstituted or which may be substituted with one or more 
fluorine atoms or with one or two groups selected from hydroxy, fluoro, amino, Ci- 

15 4 alkylamino, N,N-di(Ci^alkyl)amino, aminosulphonyl, N-Ci^alkylaminosulphonyl and N,N- 
di(Ci-4alkyl)aminosulphonyl; 

17) C2-salkynyl which may be unsubstituted or which may be substituted with one or more 
fluorine atoms or with one or two groups selected from hydroxy, fluoro, amino, Ci- 
4alkylamino, N,N-di(Ci ^alkyl)amino, aminosulphonyl, N-CMalkylaminosulphonyl and N,N- 

20 di(Ci_4alkyl)aminosulphonyl; 

18) C2-3alkenylX 9 Ci. 3 alkyIR 28 (wherein X 9 and R 28 are as defined hereinbefore); 

19) C 2 . 3 alkynylX 9 Ci. 3 alkylR 28 (wherein X 9 and R 28 are as defined hereinbefore); and 

20) Ci-salkylR^Ci^alky^qOC 9 )^ 55 (wherein X 9 , q, r, R 54 and R 55 are as defined 
hereinbefore); 

25 and additionally wherein any Ci-salkyi, C^salkenyl or C^sallcynyl group in R 5 X ! - may bear 
one or more substituents selected from hydroxy, halogeno and amino]. 

More preferably R 2 represents hydroxy, Ci^alkyl, amino or R 5 X ] - [wherein X 1 is as 
hereinbefore defined and R 5 represents methyl, ethyl, benzyl, trifluoromethyl, 2,2,2- 
trifluoroethyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-methoxyethyl, 3-methoxypropyl, 2- 

30 (methylsulphinyl)ethyl, 2-(methylsulphonyl)ethyl, 2-(ethylsulphinyl)ethyl, 2- 

(ethyisulphonyl)ethyl, 2-(N^J-dimethylsulphamoyl)ethyl, 2-(N-methylsulphamoyl)ethyl, 2- 
sulphamoylethyi, 2-(methylamino)ethyi, 3-(methyiamino)propyi, 2-(ethylamino)ethyl, 3- 
(ethylamino)propyl, 2-(N^-dimethylamino)eth>1, 3^N-dimethylamino)propyl, 2-(N,N- 
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diethylamino)ethyl, 3-(N^-diethylamino)propyl, 2-(N-methyl-N- 
methylsulphonylamino)etiiyl, 3-(N-methyl-N-methylsulphonylamino)propyl» 2- 
morpholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, 2- 
(methylpiperidino)ethyl > 3-(methylpiperidino)propyl, 2-(ethylpiperidino)ethyl 9 3- 

5 (ethylpiperidino)propyl, 2-((2-methoxyethyl)piperidino)ethyl, 3-((2- 

methoxyethyl)piperidino)propyl, 2-((2-methylsulphonyl)ethylpiperidino)ethyl, 3-((2- 
methylsulphonyl)ethylpiperidino)propyl, piperidin-3-yhnethyl, piperidin-4-ylmethyl, 2- 
(piperidin-3-yl)ethyl, 2-(piperidin-4-yl)ethyl, 3-(piperidin-3-yl)propyl, 3-(piperidin-4- 
yl)propyl, 2-(piperidia-2-yl)ethyl, 3-(piperidin-2-yl)propyl, (l-methylpiperidin-3-yl)methyl 5 

10 (l-methylpiperidin-4-yl)methyl, 2-(4-hydroxypiperidino)ethyl, 3-(4-hydroxypiperidino)propyl, 
(l-cyanomethylpiperidin-3-yl)methyl, (l-cyanomethyipiperidin-4-yl)methyl, 2- 
(methylpiperidin-3-yl)ethyl, 2-(methylpiperidin-4-yl)ethyl, 2-(l-cyanomethylpiperidin-3- 
yl)ethyl, 2-(l-cyanomethylpiperidin-4-yl)ethyl, 3-(methylpiperidin-3-yl)propyl, 3- 
(methylpiperidin-4-yl)propyl, 3-(l-cyanomethylpiperidin-3-yl)propyl, 3-(l- 

15 cyanomethylpiperidin-4-yl)propyl, 2-(ethylpiperidin-3-yl)ethyl, 2-(ethylpiperidin-4-yl)ethyl, 3- 
(ethylpiperidin-3-yl)propyl, 3-(ethylpiperidin-4-yl)propyl, ((2-methoxyethyl)piperidin-3- 
yl)methyl, ((2-methoxyethyl)piperidin-4-yl)methyl, 2-((2-methoxyethyl)piperidin-3-yl)ethyl, 
2-((2-methoxyethyl)piperidin-4-yl)ethyl 5 3-((2-methoxyethyl)piperidin-3-yl)propyl 9 3-((2- 
methoxyethyl)piperidin-4-yl)propyl, (l-(2-methylsulphonylethyl)piperidin-3-yl)methyl, (l-(2- 

20 methylsulphonylethyl)piperidin-4-yl)methyl, 2-((2-methylsulphonylethyl)piperidin-3-yl)ethyl, 
2-((2-metbylsulplionylethyl)piperidin-4-yl)ethyl, 3-((2-methylsulphonylethyl)piperidin-3- 
yl)propyl, 3-((2-methylsulphonyle1hyl)piperidin-4-yl)propyl, l-isopropylpiperidin-2-ylmettiyl, 
l-isopropylpiperidin-3-ylmethyl, l-isopropylpiperidin-4-ylmethyl, 2-(l-isopropylpiperidin-2- 
yl)ethyl, 2-(l-isopropylpiperidin-3-yl)etliyl, 2-(l-isopropylpiperidin-4-yl)ethyl, 3-(l- 

25 isopropylpiperidin-2-yl)propyi, 3-(l-isopropylpiperidin-3-yl)propyl, 3-(l-isopn>pylpiperidin- 
4-yl)propyl, 2-(piperidin-4-yloxy)ethyl, 3-(piperidin-4-yloxy)propyl, 2-(l- 
(cyanomethyl)piperidin-4->doxy)ethyl, 3-(H c yanomethyl)piperidin-4-yloxy)propyl, 2-(l-(2- 
cyanoethyl)piperidiii-4-yloxy)ethyl 5 3-(l-(2-cyanoethyl)piperidin-4-yloxy)propyl, 2- 
(piperazin-1 -yl)ethyl, 3-(piperazin- 1 -yl)propyl, (pynolidin-2-yl)methyl, 2-(pyrrolidin-l- 

30 yl)ethyi, 3-(pyrrolidin- l-yl)propyl, (2K)xo4etrahydro-2H-pynx)Udin-5-yl)methyl, 5(i?)-(2-oxo- 
tetrahydro-2ff-pyrrolidin-5-yl)methyl, (55>(2-oxo-teti^ydro-2ff-pyrroUdin-5-yl)methyl, (1,3- 
dioxolan-2-yl)methyI, 2-(l,3-dioxolan-2-yi)ethyl, 2<2-methoxyethylamino)eth^ 2-(N-(2- 
methoxyeth>4)-N-meth>damino)ethyl, 2-(2-hydroxyethylaniino)eth)d, 3-{2- 
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methoxyethylamino)propyl, 3-(N"(2-methoxyethyl)-N-me%lamino)propyl, 3-(2- 
hydroxyethylamino)propyl, 2-methylthiazol-4-ylmethyl ? 2-acetamidothiazol-4-ylmethyl, 1- 
methylimidazol-2-ylmethyl, 2-(imidazol-l-yl)ethyl, 2-(2-methylimidazoH-yl)ethyl J 2-(2- 
ethylimidazol-l-yl)ethyl, 3-(2-methylimidazoH-yl)propyl, 3-(2-ethylimidazoH-yl)propyl 5 2- 
5 (l,2,3-triazoM-yl)ethyl, 2-(l,2,3-triazol-2-yl)ethyl, 2-(l,2,4-triazol-l-yl)ethyl, 2-(l,2,4- 

triazol-4-yl)ethyl, 4-pyridylmethyl, 2-(4-pyridyl)ethyl, 3-(4-pyridyl)propyl, 3-pyridylmethyl, 2- 
(3-pyridyl)ethyl, 3-(3-pyridyl)propyl, 2-(4-pyridyloxy)ethyl, 2-(4-pyridylamino)ethyl, 2-(4- 
oxo-l,4-dihydro-l-pyridyl)ethyl 9 2-(2-oxo-imidazolidin-l-yl)ethyl, 3-(2-oxo-imidazolidin-l- 
yl)propyl, 2-thiomorpholinoethyl, 3-thiomorpholinopropyl, 2-(l,l-dioxothiomoipholino)ethyl, 

10 3-(l J-dioxothiomoipholino)propyl, 2-(2-methoxyethoxy)ethyl, 2-(4-methylpiperazin-l- 
yl)ethyl, 3-(4-methylpiperazin-l-yl)propyl, 2-(4-cyanomethylpiperazin-l-yl)ethyl, 3-(4- 
cyanomethylpiperazin-l-yl)propyl, 2-(4-acetylpiperazm-l^yl)ethyl, 3-(4-acetylpiperazin-l- 
yl)propyl, 2-(4»methylsulphonylpiperazin-l-yl)ethyl 9 3-(4-methylsulphonylpiperazin-l- 
yl)propyl, 3-(methylsulphinyl)propyl, 3-(methylsulphonyl)propyl, 3-(ethylsulphinyl)propyl, 3- 

15 (ethylsulphonyl)propyl, 2-(5-methyH 5 2,4-triazol-l-yl)efliyl 9 morpholino, 2-((N-(l- 

methylimidazoM-ylsulpho^ 2-((K-(3-morpholinopropylsulphonyl)- 
N-methyl)amino)ethyl 5 2-((N-methyl-N^pyridyl)amino)ethyl, 3-(4-oxidomorpholino)propyi > 
2-(2-(4-methylpiperazin-l-yl)ethoxy)etiiyl, 3-(2~(4-methylpiperazin-l-yl)ethoxy)propyl, 2-(2- 
morpholinoetlioxy)ethyl, 3-(2-morpholinoethoxy)propyl, 2-(tetrahydropyran-4-yloxy)ethyl, 3- 

20 (tetrahydropyran-4-yloxy)propyl 5 2-((2-(pyn:olidin-l-yl)elliyl)carbamoyl)vinyl, 3-((2- 
(pyirolidin-1 -yl)ethyl)carbamoyl)prop-2-en-l -yl, 

l-(2-pyrroUdinylethyl)piperidin-4-ylmethyl, l-(3-pyiroUdinylpropyl)piperidin-4-ylmethyl, 1- 
(2-piperidinylethyl)piperidin-4-ylmethyl, l-(3-piperidinylpn)pyl)piperidin-4-ylinethyl, l-(2- 
morpholinoethyl)piperidin-4-ylmethyl, l-(3-morpholinopropyl)piperidin-4-ylmethyl, l-(2- 

25 thiomoipholinoethyl)piperidin-4--ylmethyl, l-(3-tbiomoipholinopropyl)piperidin-4-ylmethyl 9 
1^2-azetidinylethyl)piperidin-4--ylmethyl, l-(3-azetidinylpropyl)piperidin-4-ylmethyl, 2-(l-(2- 
pyrrolidinylethyl)piperidin--4-yl)ethyl, 2-(l-(3-pyn:olidiiiylpropyl)piperidin-4-yl)ethyl, 2-(l-(2- 
piperidinyletbyl)piperidin-4-yl)e%l, 2<H3-piperidinylpropyl)piperidin-4->d)ethyl 5 2-(l-(2- 
morpholinoethyl)piperidin-4-yl)etiiyl, 2-(H3-morpholinopropyl)piperidin-4-yl)ethyl 9 2-(l-(2- 

30 tWomoipholinoethyl)piperidin-4-yl)ethyl, 2-(l-(3-tbiomorpholinopropyl)piperidiii-4-yl)ethyl > 
2^1-(2-azetidinylethyl)piperidin-4-yl)ethyi, 2^H3-azetidinylpropyl)piperidin-4-yi)ethyl fl 3- 
morpholino-2-hydroxypropyl, (2i{)-3 -morpholino-2-hydroxypropyi 5 (2S)-3-morpholino-2- 
bydroxypropyi, 3-piperidino-2-hydroxypropyL, (2i?)-3-piperidino-2-hydroxypropyl, (2S)-3- 
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piperidino-2-hydroxypropyl, 3-pyrrolidin-l-yl-2-hydroxypropyl, (2/?>3-pyrrolidin-l-yl-2- 
hydroxypropyl, (25)-3-pyiTolidin-l-yl-2-hydroxypropyl, 3-(l-methylpiperazin-4-yl)-2- 
hydroxypropyl, (2i?)^-(l-me%lpiperazin-4-yl)-2-hydroxypropyl, (25)-3-(l-methylpiperazin- 
4-yl)-2-hydroxypropyl, S-^N-diethylamino^-hydroxypropyl, (2/?)-3«(N 3 N-^iethylamino)-2- 
5 hydroxypropyl, (2iS)-3-(N 3 N-diethylaiiiino)-2-hydroxypropyl 5 3-(isopropylamino)-2- 
hydroxypropyl, (2R)-3-(isopropylamino)-2-hydroxypropyl, (25)-3-(isopropylamino)-2- 
hydroxypropyl, 3-(N,N-diisopropylamino)-2-hydroxypropyl, (2R)-3-(N,N-diisopropylamino)- 

2- hydroxypropyl or (2iS)-3-(^N-diisopropylamino)-2-hydroxypropyl]. 

Particularly R 2 represents Ci-aalkyi, amino or R 5 X*- [wherein X 1 is as hereinbefore 
10 defined and R 5 represents ethyl, benzyl, trifluoromethyl, 2,2^-trifluoroethyl, 2-hydroxyethyl, 

3- hydroxypropyl, 2-methoxyethyl, 3-methoxypropyl, 2-(methylsulphinyl)ethyl, 2- 
(methylsulphonyl)ethyl, 2-(ethylsulphinyl)ethyl, 2-(ethylsulphonyl)ethyl, 2-(N,N- 
dimethylsulphamoyl)ethyl, 2-(N-methylsulphamoyl)ethyl, 2-sulphamoylethyl, 2- 
(methyiamino)ethyl, 3-(methylamino)propyl, 2-(ethylamino)ethyl, 3-(ethylamino)propyl, 2- 

15 (N,N-(iimethylamino)ethyl, 3-(N,N-dimethylamino)propyl, 2-(N^-chethylamino)ethyl, 3- 
Q^N-die%lamino)propyl, 2-(N«methyl-N-methylsulphonylamino)ethyl, 3-(N-methyl-N- 
methylsulphonylamino)propyl, 2-morpholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 3- 
piperidinopropyl, 2-(methylpiperidino)ethyl, 3-(methylpiperidino)propyl, 2- 
(ethylpiperidino)ethyl, 3-(ethylpiperidino)propyl, 2-((2-methoxyethyl)piperidino)ethyl 5 3-((2- 

20 methoxyethyl)piperidino)propyl, 2-((2-methylsulphonyl)ethylpiperidino)ethyl, 3-((2- 
methylsulphonyl)ethylpiperidino)propyl, piperidin-3-ylmethyl, piperidin-4-ylmethyl, 2- 
(piperidin-3-yl)ethyl, 2-(piperidin-4-yl)ethyl, 3-(piperidin-3-yl)propyl, 3-(piperidin-4- 
yl)propyl, 2-(piperidin-2-yl)ethyl, 3-(piperidin-2-yl)propyl, (l-methylpiperidin-3-yl)methyl, 
(l-methylpiperidin-4-yl)methyl, 2-(4-hydroxypiperidino)ethyl, 3-(4-hydroxypiperidino)propyl, 

25 (l-cyanomethylpiperidin-3-yl)methyl, (l-cyanomethylpiperidin-^y^methyl, 2- 

(methylpiperidin-3-yl)ethyl, 2-(methylpiperidin-4-yl)ethyl, 2-(l -cyanomethylpiperidin-3- 
yl)ethyi, 2-(l-cyanomethylpiperidin-4-yl)ethyl, 3-(methylpiperidin-3-yl)propyl, 3- 
(methylpiperidin-4-yl)propyl, 3-(l-cyanomethylpiperidin-3-yl)propyl, 3-(l- 
cyanomethylpiperidin-4-yl)propyl, 2-(ethylpiperidin-3-yl)ethyl, 2-(ethylpiperidin-4-yl)ethyl, 3- 

30 (ethylpiperidin-3-yl)propyl, 3-(ethjdpiperidin-4-yl)propyl, ((2-methoxyethyl)piperidin-3- 
yl)methyl, ((2-methoxyefliyl)piperidin-4-yl)methyl, 2-((2-methoxyethyl)piperidin-3-yl)ethyL ) 
2-((2-methoxyefliyl)piperidin-4-yl)eth3d, 3-((2-methoxyethyi)piperidin-3-yl)pTopyl, 3-((2- 
methoxyethyl)piperidin"4-yl)propyl, (l-(2-methylsulphonylethyl)piperidin-3-yl)methyl, (l-(2- 
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methylsulphonylethyl)piperidin-4-yl)methyl, 2<(2-metliylsulphonylethyl)piperidin-3-yl)ethyl 9 

2- ((2-methylsulphonylethyl)piperidin-4-yl)ethyl, 3-((2-methylsulphonylethyl)piperidin-3- 
yl)propyl, 3-((2-me%lsulphonylethyl)piperidin--4-yl)propyl, l-isopropylpiperidin-2-ylmethyl, 

1- isopropylpiperidin-3-ylmethyl, l-isopropylpiperidin-4-ylmethyl, 2-(l-isopropylpiperidin-2- 
5 yl)ethyl, 2-(l-isopropylpiperidin-3-yl)ethyl 5 2-(l-isopropylpiperidin-4-yl)ethyl, 3-(l- 

isopropylpiperidin-2-yl)propyl, 3-(l -isopropylpiperidin-3-yl)propyl, 3-(l -isopropylpiperidin- 
4-yl)propyl, 2-(piperidin-4-yloxy)ethyl, 3-(piperidin-4-yloxy)propyl, 2-(l- 
(cyanomethyl)piperidin-4-yloxy)ethyl, 3-(l-(cyanomethyl)piperidin-4-yloxy)propyl 5 2-(l-(2- 
cyanoethyl)piperidin-4-yloxy)ethyl, 3-(l-(2-cyanoethyl)piperidin«4-yloxy)propyl, 2- 

10 (piperazin-l-yl)ethyl, 3-(piperazin-l-yl)propyl, (pyrrolidin-2-yl)methyl 5 2-(pyiroUdin-l- 

yl)ethyl, 3-(pyrroUdin-l-yl)propyl, (2-oxo-tet^ydro-2//-pyrrolidin-5<-yl)inethyl, 5(i?)-(2-oxo- 
tetrahydro-2^pyrrolidiii-5-yl)methyl, (5iS)-(2-oxo4etrahydro-2^pyn*olidin-5-yl)methyl 5 (1,3- 
dioxolan-2-yl)methyl, 2-(l,3-dioxolan-2-yl)ethyl, 2-(2-methoxyethylamino)ethyl, 2-(N-(2- 
methoxyethyl)-N-methylainiiio)ethyl, 2-(2-hydroxyethylamino)ethyl, 3 -(2- 

15 methoxyethylamino)propyl, 3-(N-(2-methoxyethyl)-N-methylamino)propyl, 3-(2- 

hydroxyethylamino)propyl, 2-methylthiazol-4-ylmethyl, 2-acetamidothiazol-4-ylmethyl, 1- 
methylimidazol-2-ylmethyl, 2-(imidazol-l-yl)ethyl, 2-(2-methylimidazol-l-yl)ethyl, 2-(2- 
ethylimidazoH-yl)ethyl, 3-(2-methylimidazol-l-yl)propyl, 3-(2-ethylimidazol-l-yl)propyl, 2- 
(l^^-triazol-l-y^ethyU 2-(l,2,3-triazol-2-yl)ethyl, 2-(l,2,4-triazoH-yl)ethyl, 2-(l,2,4- 

20 triazol-4-yl)ethyl, 4-pyridylmethyl, 2-(4-pyridyl)ethyl, 3-(4-pyridyl)propyl, 3-pyridyImethyl, 2- 
(3-pyridyl)ethyi, 3-(3-pyridyl)propyl, 2-(4-pyridyloxy)ethyl 5 2-(4-pyridylamino)ethyl, 2-(4- 
oxo-l,4-dihydro-l-pyridyl)ethyl, 2-(2-oxo-imidazolidin-l-yl)ethyl, 3-(2-oxo-imidazolidin-l- 
yl)propyl, 2-thiomorpholinoethyl, 3-thiomoipholinopropyl, 2-(l,l-dioxothiomorpholino)ethyl, 

3- <l,l-dioxothiomorpholino)propyl, 2-(2-methoxyethoxy)ethyl, 2-(4-methylpiperazin-l- 
25 yl)ethyl, 3-(4-methylpiperazin-l-yl)propyl 3 2-(4-cyanomethylpiperazin-l-yl)ethyl, 3-(4- 

cyanomethylpiperazin-l-yl)propyl, 2-(4-acetylpiperazin4-yl)ethyl, 3-(4-acetylpiperazin-l- 
yl)propyl, 2-(4-methylsulphonylpiperazin-l-yl)ethyl, 3-(4-methylsiilphonylpiperazin-l- 
yl)propyl, 3-(methylsulphinyl)propyl, 3-(methylsulphonyl)propyl, 3-(ethylsulphinyl)propyl, 3- 
(ethylsulphonyl)propyl, 2-(5 -methyl- 1 ,2,4-triazol- 1 -yl)ethyl, morpholino, 2-((N-(l- 
30 methylimidazol-4-ylsulphonyl)-N-meth)4)amino)ethyl, 2-((N-(3-morpholinopropylsulphonjd)- 
N-methyl)amino)ethyl 5 2-((N-methyl-N-4-pyridyl)amiiio)ethjd 5 3-(4-oxidomorpholino)propyL > 

2- (2-(4-meth>^>iperazin-l-yi)ethoxy)ethyl, 3-<2-(4-methylpiperazin-l-yi)etiioxy)propyl, 2-(2- 
moipholinoethoxy)eiliyl, 3-(2-moipholinoethoxy)propyl, 2-<tetrahydropyran-4-yloxy)ethyi, 3- 
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(tetrahydropyran-4-yloxy)propyl, 2-((2-(pynolidin-l-yl)e%l)carbamoyl)vinyl, 3-((2- 
(pyrrolidin-l-yl)ethyl)carbamoyl)prop-2-en-l-yl, l-(2-pyiroUdinylethyl)piperidin-4-ylmethyl 5 
l«(3-pyixoUdinylpropyl)piperidin-4-ylinethyl, l-(2-piperidinylethyl)piperidin-4-ylmethyl, l-(3- 
piperidinylpropyl)piperidin-4-ylmethyl, l-(2-moipholinoethyl)piperidin-4-ylmethyl, l-(3- 
5 morpholinopropyl)piperidin-4-ylmethyl, l-(2-tMomoipholinoetiiyl)piperidin^ylmethyl, l-(3- 
thiomoipholinopropyl)piperidin-4-ylmethyl, l-(2-azetidinylethyl)piperidin-4-yhnethyl, l-(3- 
azetidinylpropyl)piperidin-4-ylmethyl, 2-(l-(2-pyiToUdinylethyl)piperidin-4-yl)ethyl, 2-(l-(3- 
pyrrolidinylpropyl)piperidin-4-yl)ethyl 5 2-(H2-piperidinylethyl)piperidin-4-yl)ethyl, 2-(l-(3- 
piperidinylpropyl)piperidin-4-yl)ethyl 9 2<l<2-morpholinoethyl)piperidin-4-yl)ethyl, 2-(l-(3- 

10 moipholinopropyl)piperidin-4-yl)ethyl, 2-(l-(2-thiomorpholinoethyl)piperidin-4-yl)ethyl, 2- 
(l-(3-thiomorpholinopropyl)piperidin-4-yl)ethyl, 2-(l-(2-azetidinylethyl)piperidin-4-yl)ethyl, 
2-(l-(3-azetidinylpropyl)piperidin«4-yl)ethyl, S-morpholino^-hydroxypropyl, (2£)-3- 
morpholino-2-hydroxypropyl, (2iS)-3-morpholino-2-hydroxypropyl, 3-piperidino-2- 
hydroxypropyl, (2i?>3-piperidino-2-hydroxypropyl, (2£)-3-piperidino-2-hydroxypropyl, 3- 

15 pyrroUdin-l-yl-2-hydroxypropyl, (2iJ)-3-pyrrolidin-l-yl-2-hydroxypropyl, (2iS)-3-pyrrolidin-l- 
yl-2-hydroxypropyl, 3-(l-methylpiperazin-4-yl)-2-hydroxypropyl, (2R)-3 -( 1 -methylpiperazin- 
4-yl)-2-hydroxypropyl 5 (2iS)-3-(l-niethylpiperazin-4-yl)-2-hydroxypropyl, 3-(N,N- 
diethylamino)-2-hydroxypropyl, (2i?)-3-(N^«diethylamino)-2-hydroxypropyl, (2iS)-3-(N ? N- 
diethylamino)-2-hydroxypropyl, 3^isopropylamino)-2-hydroxypropyl, (2H)-3- 

20 (isopropylamino)-2-hydroxypropyl, (25)-3-(isopropylamino)-2-hydroxypropyl, 3-(N,N- 
diisopropylamino)-2-hydroxypropyl, (2i?)-3-(^N-diisopropylamino)-2-hydroxypropyl or 
(2iS)-3-(N 5 N-diisopropylamino)-2-hydroxypropyl]. 

More particularly R 2 represents Ci^alkyl, amino or R 5 X l - [wherein X 1 is as 
hereinbefore defined and R 5 represents ethyl, trifluoromethyl, 2,2,2-trifluoroethyl, 2- 

25 hydroxyethyl, 3-hydroxypropyl, 2-methoxyethyl, 3-methoxypropyl, 2-(methylsidphinyl)ethyl, 
2-(methylsulphonyl)ethyl, 2-(ethylsulphinyi)ethyl, 2-(ethylsulphonyl)ethyl, 2-QiN- 
dimethylsulphamoyl)ethyl, 2-(N-methylsulphamoyl)ethyl, 2-sulphamoylethyl, 2- 
(methylamino)ethyl, 3-(methylamino)propyl, 2-(ethylamino)ethyl, 3-(ethylamino)propyl, 2- 
Q^N-dimethylamino)ethyl, 3-(N 5 N-dimethylamino)propyl, 2-(N 3 N-diethylamino)ethyl, 3- 

30 QLN-diethylamino)propyl, 2^-methyl-N-methylsulphonylamino)ethyl ? 3-(N-methyl-N- 
methylsulphonyiamino)propyI, 2-moipholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 3- 
piperidinopropyl, 2-<methylpiperidino)ethyl, 3-(methylpiperidrQo)propyl 3 2- 
(ethylpiperidino)ethyl, 3^e%lpiperidino)propyl, 2-((2-methoxyethyl)piperidino)ethyl, 3-((2- 
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methoxyethyl)piperidino)propyl, 2-((2-methylsulphonyl)ethylpiperidino)ethyl, 3-((2- 
methylsulphonyl)ethylpiperidino)propyl, piperidin-3-ylmethyl,.piperidin-4-ylmethyl, 2- 
(piperidin-3-yl)ethyl, 2-(piperidin-4-yl)ethyl, 3-(piperidin-3-yl)propyl, 3-(piperidin-4- 
yl)propyl, 2-(piperidin-2-yl)ethyl, S-fciperidin^-yl^ropyl, (l-methylpiperidin-3-yl)methyl, 

5 (l-methylpiperidin-4-yl)methyl, 2-(4-hydroxypiperidino)ethyl, 3-(4-hydroxypiperidino)propyl, 
(l-cyanomethylpiperidin-3-yl)methyl, (l-cyanomethylpiperidin-4-yl)methyl, 2- 
(methylpiperidin-3-yl)ethyl, 2-(methylpiperidin-4-yl)ethyl, 2-(l-cyanomethylpiperidin-3- 
yl)ethyl, 2-(l-cyanomethylpiperidin-4-yl)ethyl, 3-(methylpiperidin-3-yl)propyl, 3- 
(methylpiperidin-4-yl)propyl, 3-(l-cyanomethylpiperidin-3-yl)propyl, 3-(l- 

10 cyanomethylpiperidin-4-yl)propyl, 2-(ethylpiperidin-3-yl)ethyl, 2-(ethylpiperidin-4-yl)ethyl, 3- 
(ethylpiperidin-3-yl)propyl, 3-(ethylpiperidin-4-yl)propyl, ((2-methoxyethyl)piperidin-3- 
yl)methyl, ((2-methoxyethyl)piperidin-4-yl)methyl, 2-((2-methoxyethyl)piperidin-3-yl)ethyl, 
2-((2-methoxyethyl)piperidin-4-yl)ethyl, 3-((2-methoxyethyl)piperidin-3-yl)propyl, 3-((2- 
methoxyethyl)piperidin-4-yl)propyl, (l-(2-methylsulphonylethyl)piperidin-3-yl)methyl, (l-(2- 

15 methylsulphonylethyl)piperidin»4-yl)methyl 5 2-((2-methylsidphonylethyl)piperidin-3-yl)ethyl 5 
2-((2-methylsulphonylethyl)piperidin-4-yl)ethyl, 3-((2-methylsulphonylethyl)piperidin-3- 
yl)propyl, 3-((2-methylsulphonylethyl)piperidin-4-yl)propyl, l-isopropylpiperidin-2-ylmethyl, 
l-isopropylpiperidin-3-ylmethyl, l-isopropylpiperidin-4-ylmethyl, 2-(l-isopropylpiperidin-2- 
yl)ethyl, 2-(l-isopropylpiperidin-3-yl)ethyl, 2-(l-isopropylpiperidin-4-yl)ethyl, 3-(l- 

20 isopropylpiperidin-2-yl)propyl, 3-(l-isopropylpiperidin-3-yl)propyl, 3-(l-isopropylpiperidin- 
4-yl)propyl, 2-(piperidin-4-yloxy)ethyl, 3-(piperidin-4-yloxy)propyl, 2-(l- 
(cyanomethyl)piperidin-4-yloxy)ethyl 9 3-(l-(cyanomethyl)piperidin-4-yloxy)propyl, 2-(l-(2- 
cyanoethyl)piperidin-4-yloxy)ethyl, 3-(l-(2-cyanoethyl)piperidin-4-yloxy)propyl, 2- 
(piperazin-l-yl)ethyl, 3-(piperazdn-l-yl)propyl, (pynx>Udin-2-yl)methyl, 2-(pyrrolidin-l- 

25 yl)ethyl, 3 -(pyrrolidin- 1 -yl)propyl, (2-oxo4etrahy<ko-2/^pyn , oHdin-5-yl)methyl, 5(J?)-(2-oxo- 
telrahydro-2//-pyrrolidin-5-yl)methyl, (5iS)^2K)xo-tetrahydro-2i/-pyrroUdin-5-yl)methyl 5 (1,3- 
dioxolan-2-yl)methyl 5 2-(l,3-dioxolan-2-yl)ethyl, 2<2-methoxyethylamino)ethyi, 2-(N-(2- 
methoxyethyl)-N-methylamino)ethyl, 2-(2-hydroxyethylamino)ethyl, 3-(2- 
methoxyethylamino)propyl, 3-(N-(2-methoxyethyl)-N-methylamino)propyl, 3-(2- 

30 hydroxyethylamino)propyl, 2-(l,2,3-triazoM-yl)ethyi, 2-(l 5 2,3-triazol-2-yl)ethyl^ 2-(l,2,4- 
triazol-l-yl)ethyl, 2-(l^,4-triazol-4-jd)ethyl, 4-pyridylmethyl, 2-(4-pyridyl)eth)d, 3-(4- 
pyridyl)propyl, 3-pyridylmetiiyl, 2-(3-pyridyI)ethyI, 3<3-pyridyl)propyi, 2-(4- 
pyridyloxy)ethyl, 2-(4-pyridylamino)ethyl, 2-(4-oxo-l,4-dihydro-l-pyridjd)etliyl, 2-(2-oxo- 
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ioiidazolidin-l-yl)ethyl, 3-(2-oxo-imidazolidin-l-yl)propyl, 2-thiomorpholinoethyl, 3- 
thiomorpholinopropyl, 2-(l,l-dioxothiomoipholino)ethyl 3 3-(l,l-dioxothiomorpholino)propyl, 
2-(2-methoxyethoxy)ethyl, 2-(4-methylpiperazin-l-yl)ethyl, 3-(4-methylpiperazin-l-yl)propyl, 
2-(4-cyanpmethylpiperazin-l-yl)ethyl, 3-(4-cyanomethylpiperazin-l-yl)propyl, 2-(4- 
5 acetylpiperazin-l-yl)ethyl, 3-(4-acetylpiperazin-l-yl)propyl, 2-(4-methylsulphonylpiperazin-l- 
yl)ethyl, 3-(4-methylsulphonylpiperazin-l-yl)propyl, 3-(methylsulphinyl)propyl, 3- 
(methylsulphonyl)propyl, 3-(ethylsulphinyl)propyl, 3-(ethylsulphonyl)propyl, 2-(5-methyl- 
l,2,4-triazol-l-yl)ethyl, moipholino, 2-((N-(3-moipholinopropylsulphonyl)-N- 
methyl)amino)ethyl, 2<(N-methyl-N^-pyridyl)amino)ethyl, 3-(4-oxidomorpholino)propyl, 2- 
10 (2-(4-methylpiperazin-l-yl)ethoxy)ethyl, 3-(2-(4-methiylpiperazin-l-yl)ethoxy)propyl, 2-(2- 
morpholinoethoxy)ethyl, 3-(2-morpholinoethoxy)propyl, 2~(tetrahydropyran-4-yloxy)ethyl, 3- 
(tetrahydropyran-4-yloxy)propyl, 2-((2-(pyrroUdin-l-yl)ethyl)carbamoyl)vinyl, 3-((2- 
(pyrrolidin-l-yl)ethyl)carbamoyl)prop-2-en-l-yl, l-(2-pyn-olidinylethyl)piperidin-4-ylmethyl, 

1- (3-pyrroUdinylpropyl)piperidin-4-ylmethyl, l-(2-piperidinylethyl)piperidin-4-ylmethyl, l-(3- 
15 piperidinylpropyl)piperidin-4-ylmethyl, l-(2-morpholinoethyl)piperidin-4-ylmethyl, l-(3- 

morpholinopropyl)piperidin-4-ylmethyl, l-(2-thiomorpholinoethyl)piperidin-4-ylmethyl, l-(3- 
thiomoipholinopropyl)piperidin-4-ylmethyl, l-(2-azetidinylethyl)piperidin-4-ylmethyl or l-(3- 
azetidinylpropyl)piperidin-4-ylmethyl, 2-(l-(2-pyrroUdinylethyl)piperidin-4-yl)ethyl, 2-(l-(3- 
pyrrolidinylpropyl)piperidin-4-yl)ethyl, 2-(l-(2-piperidinylethyl)piperidin-4-yl)ethyl, 2-(l-(3- 
20 piperidinylpropyl)piperidin-4-yl)ethyl, 2^1-(2-moipliolinoetliyl)piperidin-4-yl)ethyl, 2-(l-(3- 
morpholinopropyl)piperidin-4-yl)ethyl, 2-(l-(2-thiomorpholinoethyl)piperidin-4-yl)ethyl, 2- 
(l-(3-thiomorpholinopropyl)piperidin-4-yl)ethyl, 2-(l-(2-azetidinylethyl)piperi(liii-4-yl)ethyl, 

2- (l-(3-azetidinylpropyl)piperidin-4-yl)ethyl, 3-morpholino-2-hydroxypropyl, (2i?)-3- 
moipholino-2-hydroxypropyl, (2iS)-3-morpholino-2-hydroxypropyl, 3-piperidino-2- 

25 hydroxypropyl, (2iZ)-3-piperidino-2-hydroxypropyl, (25)-3-piperidino-2-hydroxypn)pyl 5 3- 
pyrrolidin- 1 -yl-2-hydroxypropyl, (2R)-3-pyrrolidin- 1 -yl-2-hydroxypropyl, (2£)-3 -pyrrolidin- 1 - 
yl-2-hydroxypropyl, 3-(l-methylpiperazin-4-yl)-2-hydroxyprop)d, (27?)-3-(l -methylpiperazin- 
4-yl)-2-hydroxypropyl, (2^-3-(l-methylpiperazin-4-yi)-2-hydroxypropyl, 3-(N^- 
diethylamino)-2-hydioxypropyl, (2/?)-3-(^N-diethylamiiio)-2-hydroxypropyl, (25)-3-(N 3 N- 

30 diethylamino)-2-hydroxypropyl, 3-(isopropylamino>2-hydroxypropyi, (2/?)-3- 

(isopropylamino>2-hydroxypropyl a (2»^3-(isopropylamino)-2-hydroxyprop3d, 3-(N^- 
diisopropylamino)-2-hydroxypropyl, (2ity-3-(N^-<iiisopiopylai^ or 
(25)-3-(>^-diisoprop)damino)-2-hydroxypropyl] . 
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In another aspect R 2 represents ethoxy, trifluoromethoxy, 2,2,2-trifluoroethoxy, 2- 
hydroxyethoxy, 3-hydroxypropoxy, 2-methoxyethoxy, 3-methoxypropoxy, 2- 
(methylsulphinyl)ethoxy, 2-(methylsulphonyl)ethoxy, 2-(ethylsulphinyl)ethoxy, 2- 
(ethylsulphonyl)ethoxy, 2-(N,N-^iimethylsiilphamoyl)ethoxy, 2-(N-methylsulphamoyl)ethoxy, 
5 2-sulphamoylethoxy, 2-(methylamino)ethoxy, 3-(methylamino)propoxy, 2- 

(ethylamino)ethoxy, S-Cethylaminojpropoxy, 2-QiN-dimethylatnino)ethoxy, 3-(N,N- 
dimethylamiao)propoxy 5 2-Q^N-diethylainino)ethoxy, 3-(N^I-diethylamino)propoxy, 2-(N- 
methyl-N-methylsulphonylamino)ethoxy, 3-Q5-methyl-N--methylsulphonylamino)propoxy, 2- 
morpholinoethoxy, 3-morpholinopropoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 2- 

10 (methylpiperidino)ethoxy, 3-(methylpiperidino)propoxy, 2-(ethylpiperidino)ethoxy, 3- 
(ethylpiperidino)propoxy, 2-((2-methoxyethyl)piperidino)ethoxy > 3-((2- 
methoxyethyl)pipCTidino)propoxy 9 2-((2-methylsulphonyl)ethylpiperidino)ethoxy, 3-((2- 
methylsulphonyl)ethylpiperidino)propoxy, piperidin-3-ylmethoxy, piperidin-4-ylmethoxy, 2- 
(piperidin-3-yl)ethoxy, 2-(piperidin-4-yl)ethoxy, 3-(piperidin-3-yl)propoxy, 3-(piperidin-4- 

15 yl)propoxy, 2-(piperidin-2-yl)ethoxy, 3-(piperidin-2-yl)propoxy, (l-methylpiperidin-3- 
yl)methoxy, (l-methylpiperidin-4«yl)methoxy, 2-(4-hydroxypiperidino)ethoxy, 3-(4- 
hydroxypiperidino)propoxy, (l-cyanomethylpiperidin-3-yl)methoxy, (1- 
cyanomethylpiperidin-4-yl)methoxy, 2-(methylpiperidin-3-yl)ethoxy, 2-(methylpiperidin-4- 
yl)ethoxy, 2-(l-cyanomethylpiperidin-3-yl)ethoxy, 2-(l-cyanomethylpiperidin-4-yl)etlioxy, 3- 

20 (methylpiperidin-3-yl)propoxy, 3-(methylpiperidin-4-yl)propoxy 5 3-(l-cyanomethylpiperidin- 

3- yl)propoxy, S-Cl-cyanomethylpiperidin^-yOpropoxy, 2-(ethylpiperidin-3-yl)ethoxy, 2- 
(ethylpiperidin-4-yl)ethoxy, 3-(ethylpiperidin-3-yl)propoxy, 3-(ethylpiperidin-4-yl)propoxy, 
((2-methoxyethyl)piperidin-3-yl)methoxy, ((2-methoxyethyl)piperidin-4-yl)methoxy, 2-((2- 
methoxyethyl)piperidin-3-yl)eflioxy, 2-((2-metiioxyethyl)piperidin-4-yl)ethoxy, 3-((2- 

25 methoxyethyl)piperidin-3-yl)propoxy, 3-((2-methoxyethyl)piperidin-4-yl)propoxy, (l-(2- 
methylsulphonylethyl)piperidin-3-yl)methoxy, (1 -(2-methylsulphonylethyl)piperidin-4- 
yl)methoxy, 2-((2-methylsulphonylethyl)piperidin-3-yl)ethoxy, 2-((2- 
methylsulphonylethyl)pi^ 

yl)propoxy, 3-((2-methylsulphonylethyl)piperidin^yl)propoxy 3 l-isopropylpiperidin-2- 
30 ylmethoxy, l-isopropylpiperidin^-ylmethoxy, l-isopropylpiperidin-4-ylmethoxy, 2-(l- 

isopropylpiperidin-2-yl)ethoxy 5 2-(l-isopropylpiperidin-3-yl)ethoxy, 2-(l-isopropyipiperidin- 

4- yl)ethoxy, 3-{l-isopropylpiperidin-2-yl)propoxy, 3-(l-isopropy!piperidin-3-yl)propoxy, 3- 
(l-isopropylpiperidin-4-yl)propoxy, 2-(piperidin-4-yloxy)ethoxy, 3-(piperidin-4- 
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yloxy)propoxy, 2-(l-(cyanomethyl)piperidin-4-yloxy)ethoxy, 3-(l-(cyanomethyl)piperidin-4- 
yloxy)propoxy, 2-(l-(2-cyanoethyl)piperidin-4-yloxy)ethoxy, 3-(l-(2-cyanoethyl)piperidin-4- 
yloxy)propoxy, 2-(piperazin-l-yl)ethoxy, 3-(piperazin-l-yI)propoxy, (pyrrolidin-2- 
yl)methoxy, 2-(pyrrolidin-l-yl)ethoxy, 3 -(pyrrolidin- 1 -yl)prop oxy, (2-oxo-tetrahydro-2JY- 

5 pyirolidin-5-yl)methoxy, 5(i?)-(2-oxo-tetrahydro-2/7-pyrrolidin-5-yl)methoxy, (5»S)-(2-oxo- 
tetrahydro-2i7-pyrrolidin-5-yl)methoxy, (l,3-dioxolan-2-yl)methoxy, 2-(l,3-dioxolan-2- 
yl)ethoxy, 2-(2-methoxyethylamino)ethoxy, 2-(N-(2-methoxyethyl)-N-methylamino)ethoxy, 
2-(2-hydroxyethylamino)ethoxy, 3-(2-methoxyethylamino)propoxy, 3-(N-(2-methoxyethyl)- 
N-methylamino)propoxy, 3-(2-hydroxyethylamino)propoxy, 2-(l,2,3-triazoH-yl)ethoxy, 2- 

10 (l,2,3-triazol-2-yl)ethoxy 5 2-(l,2,4-triazol-l-yl)ethoxy, 2-(l,2,4-triazol-4-yl)ethoxy, 4- 
pyridylmethoxy, 2-(4-pyridyl)ethoxy, 3-(4-pyridyl)propoxy, 3-pyridylmethoxy, 2-(3- 
pyridyl)ethoxy, 3-(3-pyridyl)propoxy, 2-(4-pyridyloxy)ethoxy 9 2-(4-pyridylamino)ethoxy, 2- 
(4-oxo- l,4-dihydro-l-pyridyl)ethoxy, 2-(2-oxo-imidazolidin-l-yl)ethoxy, 3-(2-oxo- 
imidazolidin-l-yl)propoxy, 2-thiomorpholinoethoxy, 3-thiomorpholinopropoxy, 2-(l,l- 

15 dioxothiomorpholino)ethoxy, 3-(l,l-dioxothiomorpholino)propoxy, 2-(2- 

methoxyethoxy)ethoxy, 2-(4-methylpiperazin-l-yl)ethoxy, 3-(4-methylpiperazin-l- 
yl)propoxy, 2-(4-cyanomethylpiperazin-l-yl)ethoxy, 3-(4-cyanomethylpiperazin-l-yl)propoxy, 
2-(4-acetylpiperazin-l-yl)ethoxy, 3-(4-acetylpiperazin-l-yl)propoxy, 2-(4- 
methylsulphonylpiperazin-l-yl)ethoxy, 3-(4-methylsulphonylpiperazin-l-yl)propoxy, 3- 

20 (methylsulphinyl)propoxy, 3-(methylsulphonyl)propoxy, 3-(ethylsulphinyl)propoxy, 3- 
(ethylsulphonyl)propoxy, 2-(5-methyl-1^4-triazol-l-yl)ethoxy, 2-((N-(3- 
morpholinopropylsidphonyl)-N-methyl)amino)ethoxy^ 2-((N-methyl-N-4- 
pyridyl)amino)ethoxy, 3-(4-oxidomorpholino)propoxy, 2-(2-(4-methylpiperazin-l- 
yl)ethoxy)ethoxy, 3-(2-(4-methylpiperazin-l-yl)ethoxy)propoxy, 2-(2- 

25 morpholinoethoxy)ethoxy, 3-<2-morpholinoethoxy)propoxy, 2-(tetrahydropyran-4- 
yloxy)ethoxy, 3-(tetrahydropyran-4-yloxy)propoxy 5 2-((2-(pyrrolidin-l- 
yl)ethyl)carbamoyl)vinyl, 3-((2-(pyn-oUdin-l-yl)ethyl)carbamoyl)prop-2-en-l-yloxy, l-(2- 
pyrroUdinylethyl)piperidin-4-ylmethoxy, l-(3-pyn-oUdinylprop>d)piperidin-4-ylmethoxy, l-(2- 
piperidinylethyl)piperidin-4-ylmethoxy, l-(3-piperidinylpropyl)piperidin-4-ylmettioxy, l-(2- 

30 moipholinoethyi)piperidin-4-ylmethoxy, l-(3-moipholinopropyl)piperidin-4-ylmethoxy > l-(2- 
thiomorpholinoethyl)piperidin-4-ylmethoxy, l-(3-thiomoipholinopropyl)piperidiii-4- 
ylmethoxy, 1^2-azetidinjdethyl)pipOTdin-4-ylmethoxy, l-(3-azetidinylpiop)d)piperidin-4- 
ylmethoxy, 2-(l-(2-pyrroUdinylethyl)piperidin-4-yl)ethoxy, 2-(l-(3- 
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pyn-oUdinylpropyl)piperidin-4-yl)ethoxy, 2»(l-(2-piperidinylethyl)piperidin-4-yl)ethoxy, 2«(1- 
(3-piperidinylpropyl)piperidin-4-yl)ethoxy, 2»(l<2-morpholinoethyl)piperidin-4-yl)ethoxy, 2- 
(l-(3-moiphoUnopropyl)piperidin-4-yl)^ 

yl)ethoxy, 2-(l-(3-tMomorpholinopropyl)piperidin-4-yI)ethoxy, 2-(l-(2- 
5 azetidinylethyl)piperidin-4-yl)ethoxy, 2-(l-(3-azetidinylpropyl)piperidin-4-yl)ethoxy, 3- 
moipholino-2-hydroxypropoxy, (27?)-3-morphoIino-2-hydroxypropoxy, (2iS)-3-morpholino-2- 
hydroxypropoxy, 3-piperidino-2-hydroxypropoxy, (2J?)-3-piperidino-2-hydroxypropoxy, (25)- 
3-piperidino-2-hydroxypropoxy, 3-pyrrohchn-l-yl-2-hydroxypropoxy, (2i?)-3-pyrrolidin- 1 -yl- 
2-hydroxypropoxy, (2jS)-3-pyrrolidin-l-yl-2-hydroxypropoxy 5 3 -( 1 -methylpip erazin-4-yl)-2- 
10 hydroxypropoxy, (2iJ)-3-(l-methylpiperazin'4-yl)-2-hydroxypropoxy, (25)-3-(l- 

methylpiperazin-4-yl)-2-hydroxypropoxy 5 S-^N^ethylamino^-hydroxypropoxy, (2i?)-3- 
(N^-<hethylamino)-2-hydroxypropoxy, (2)S)-3-(N,N-diethylairiino)-2-hydroxypropoxy 5 3- 
(isopropylamino)-2-hydroxypropoxy, (2i?)-3-(isopropylamino)-24iydroxypropoxy, (2S)-3- 
(isopropylamino)-2-hydroxypropoxy, 3-(N,N^isopropylamino)-2-hydroxypropoxy, (2i?)-3- 
15 (N,N-diisopiopylamino)-2-hydim^ 
hydroxypropoxy. 

According to another aspect of the present invention conveniently R 2 represents 
hydroxy, halogeno, cyano, nitro, trifluoromethyl, Ci^alkyl, amino or R 5 X*- [wherein X 1 is as 
hereinbefore defined and R 5 is selected from one of the following twenty-two groups: 
20 1) oxiranylCMalkyl or Ci^alkyl which may be unsubstituted or which may be substituted with 
one or more groups selected from fluoro, chloro and bromo, or C2-salkyl which may be 
unsubstituted or substituted with one or more groups selected from hydroxy and amino; 

2) C 2 - 3 alkylX 2 C(0)R u (wherein X 2 is as hereinbefore defined and R 11 represents Ci^alkyl, - 
NR I3 R 14 or -OR 15 (wherein R 13 , R 14 and R 15 which may be the same or different are each d. 

25 4 alkyl or Ci. 2 alkoxyethyl)); 

3) C 2 ^alkylX 3 R 16 (wherein X 3 is as hereinbefore defined and R 16 represents hydrogen, Ci- 
3 alkyl, cyclopentyl, cyclohexyl or a 4-, 5- or 6-membered saturated heterocyclic group with 1- 
2 heteroatoms, selected independently from O, S and N, which Ci^alkyl group may bear 1 or 
2 substituents selected from oxo, hydroxy, halogeno and Q^alkoxy and which cyclic group 

30 may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, CMcyanoalkyl, Cj. 
4alkyl, Ci^hydroxyalkyl, Ci^alkoxy, CMalkoxyCMalkyi, Ci^alkylsulphonylCMalkyl, Ci- 
4 alkoxycaibonyi, Ci^alkyiamino, ch(CMalkyi)amino, CMalkylaminoCMalkyl, di(Ci. 
4 alkyl)aminoCi^alkyl, CMalkylaminoCi^alkoxy, di(CMalkyl)aminoCMalkoxy and a group - 
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(-0-)f(Ci-4alkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 4-, 5- or 6-membered 
saturated heterocyclic group with 1-2 heteroatoms, selected independently from O, S and N, 
which cyclic group may bear one or more substituents selected from Ci^alkyl)); 

4) C 2 -3alkylX 4 C2-3alkylX 5 R 22 (wherein X 4 and X 5 are as hereinbefore defined and R 22 
5 represents hydrogen or Ci^alkyl); 

5) R 28 (wherein R 28 is as defined hereinbefore); 

6) Ci-salkylR 56 (wherein R 56 is a 4-, 5- or 6-membered saturated heterocyclic group with 1-2 
heteroatoms, selected independently from O, S and N, which heterocyclic group is linked to 
Ci-salkyl through a carbon atom and which heterocyclic group may bear 1 or 2 substituents 

10 selected from oxo, hydroxy, halogeno, cyano, Ci^cyanoalkyl, Ci^alkyl, Ci^hydroxyalkyl, Ci- 
4alkoxy, CMalkoxyCi^alkyl, Ci^alkylsulphonylCMalkyl, Ci^alkoxycarbonyl, Ci- 
4alkylamino, di(Ci4alkyl)amino, Q^alkylaminoCMalkyl, di(CMalkyl)aroinoCMalkyl, C\. 
4aikylaminoCMalkoxy, di(CMalkyl)aminoCi-4alkoxy and a group -(-0-)f(Cmalkyl) g ringD 
(wherein f is 0 or 1, g is 0 or 1 and ring D is a 4-, 5- or 6-membered saturated heterocyclic 

15 group with 1-2 heteroatoms, selected independently from O, S and N, which cyclic group may 
bear one or more substituents selected from C^aHcyl)) or C2-salkylR 57 (wherein R 57 is a 4-, 5- 
or 6-membered saturated heterocyclic group with 1-2 heteroatoms, of which one is N and the 
other may be selected independently from O, S and N, which heterocyclic group is linked to 
C2-5alkyl through a nitrogen atom and which heterocyclic group may bear 1 or 2 substituents 

20 selected from oxo, hydroxy, halogeno, cyano, Ci^cyanoalkyl, Ci^alkyl, Ci^hydroxyalkyl, Ci- 
4 alkoxy, CMalkoxyCi-4alkyl, Ci^alkylsulphonylCMalkyl, CMalkoxycarbonyl, Q. 
4 alkylamino, di(Ci-4alkyl)amino, Ci^alkylaminoCMalkyl, di(CMalkyl)aminoCi-4alkyl, Ci- 
4 alkylammoCi_4alkoxy, di(Ci^alkyl)aminoCMalkoxy and a group -(-0-)f(Ci-4alkyl)gringD 
(wherein f is 0 or 1, g is 0 or 1 and ring D is a 4-, 5- or 6-membered saturated heterocyclic 

25 group with 1-2 heteroatoms, selected independently from O, S and N, which cyclic group may 
bear one or more substituents selected from Ci^alkyl)); 

7) C 3 ^alkenylR 58 (wherein R 58 represents R 56 or R 57 as defined hereinbefore); 

8) C 3 ^alkynylR 58 (wherein R 58 represents R 56 or R 57 as defined hereinbefore); 

9) R 29 (wherein R 29 is as defined hereinbefore); 

30 1 0) CusalkylR 29 (wherein R 29 is as defined hereinbefore); 

1 1) C3-5alkenylR 29 (wherein R 29 is as defined hereinbefore); 

12) C3-5alkyaylR 29 (wherein R 29 is as defined hereinbefore); 

13) Ci-salkylX^ 29 (wherein X 6 and R 29 are as defined hereinbefore); 
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14) C 4 -5alkenylX 7 R 29 (wherein X 7 and R 29 are as defined hereinbefore); 

15) C4- 5 alkynylX 8 R 29 (wherein X 8 and R 29 are as denned hereinbefore); 

16) C 2 .3alkylX 9 Ci- 3 alkylR 29 (wherein X 9 and R 29 are as defined hereinbefore); 

17) C 2 -3alkylX 9 Ci. 3 alkylR 28 (wherein X 9 and R 28 are as defined hereinbefore); 

5 18) C2-salkenyl which may be unsubstituted or which may be substituted with one or more 
groups selected from hydroxy, fluoro, amino, CMalkylamino, N^-di(Ci-4alkyl)amino, 
aminosulphonyl, N-CMalkylaminosulphonyl and ^N-di(CMalkyl)aminos\ilphonyl; 

1 9) C2-5alkynyl which may be unsubstituted or which may be substituted with one or more 
groups selected from hydroxy, fluoro, amino, CMalkylamino, N,N-di(Ci-4alkyl)amino, 

10 aminosulphonyl, N-CMalkylaminosulphonyl and N,N-di(CMalkyl)aminosulphonyl; 

20) C2-5alkenyK 9 Ci-3alkylR 28 (wherein X 9 and R 28 are as defined hereinbefore); 

21) C2-5alkynylX 9 Ct-3alkylR 28 (wherein X 9 and R 28 are as defined hereinbefore); and 

22) Ci-aalkylR^CuaalkylXCK^rR 55 (wherein X 9 , q, r, R 54 and R 55 are as defined 
hereinbefore); 

15 and additionally wherein any Ci-salkyl, C 2 -5alkenyl or C2-5alkynyl group in R 5 X*- may bear 
one or more substituents selected from hydroxy, halogeno and amino]. 

According to another aspect of the present invention advantageously R 2 represents 
hydroxy, halogeno, cyano, nitro, trifluoromethyl, Ci^alkyl, amino or R 5 X'- [wherein X 1 is as 
hereinbefore defined and R 5 is selected from one of the following twenty-two groups: 

20 1) Ci^alkyl which may be unsubstituted or which may be substituted with one or more groups 
selected from fluoro, chloro and bromo, or C2-5alkyl which maybe unsubstituted or 
substituted with one or more groups selected from hydroxy and amino; 

2) C 2 -3alkylX 2 C(0)R n (wherein X 2 is as hereinbefore defined and R 11 represents -NR 13 R 14 or 
-OR 15 (wherein R 13 , R 14 and R 15 which may be the same or different are each Ci^alkyl or Ci- 

25 2 alkoxyethyl)); 

3) C2^alkylX 3 R 16 (wherein X 3 is as hereinbefore defined and R 16 is a group selected from Ci- 
3 alkyl, cyclopentyl, cyclohexyl, pyirolidinyl, piperazinyl, piperidinyl, imidazolidinyl, 
azetidinyl and tetrahydropyranyl, which Ci- 3 alkyl group may bear 1 or 2 substituents selected 
from oxo, hydroxy, halogeno and Ci^alkoxy and which cyclopentyl, cyclohexyl, pyirolidinyl, 

30 piperazinyi, piperidinyl, imidazolidinyl, azetidinyl or tetrahydropyranyl group may bear 1 or 2 
substituents selected from oxo, hydroxy, halogeno, cyano, Ci_ 3 cyanoalkyl, Ci- 3 alkyl, C\. 
3 hydroxyaIkyl, Ci. 3 alkoxy, Ci- 2 alkoxyCi- 3 alkyl, Ci. 2 alkylsulphonylCi. 3 alkyi, C u 
3 alkoxycaibonyl, Ci. 3 alkylamino, di(Ci. 3 aIkyl)amino, Ci. 3 alkylaminoCi- 3 alkyl, di(d. 
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3alkyl)aminoCi.3alkyl, Ci-3alkylaminoCi- 3 alkoxy, di(Ci.3aIkyl)aminoCi. 3 alkoxy and a group - 
(-0-)f(Ci.3alkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a heterocyclic group 
selected from pyrrolidinyl, piperazinyl, piperidinyl, imidazolidinyl, azetidinyl, morpholino and 
thiomorpholino, which cyclic group may bear one or more substituents selected from Ci- 
5 3 alkyl)); 

4) Cz^alkyD^Ci^alkylX^ 22 (wherein X 4 and X 5 are as hereinbefore defined and R 22 
represents hydrogen or Ci^alkyl); 

5) R 28 (wherein R 28 is as defined hereinbefore); 

6) CMalkylR 59 (wherein R 59 is a group selected from pyrrolidinyl, piperazinyl, piperidinyl, 
10 imidazolidin-l-yl, azetidinyl, l,3-dioxolan-2-yl, l,3-dioxan-2-yl, l,3~dithiolan-2-yl and 1,3- 

dithian-2-yl, which group is linked to Ci^alkyl through a carbon atom and which group may 
bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, Ci^cyanoalkyl, Ci. 
3 alkyl, Ci_ 3 hydroxyalkyl, Ci^alkoxy, Ci^alkoxyCi^alkyl, Ci. 2 alkylsulphonylCi-3alkyl, Ci. 
3 alkoxycarbonyl, Ci- 3 alkylamino, di(Ci. 3 alkyl)amino, Ci_ 3 alkylaminoCi- 3 alkyl, di(Ci. 

15 3 alkyl)aminoCi. 3 alkyl, Cu 3 alkylaminoCi- 3 alkoxy, di(Ci- 3 alkyl)aminoCi-3alkoxy and a group - 
(-0-MCi- 3 alkyl) g ringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a heterocyclic group 
selected from pyirolidinyl, piperazinyl, piperidinyl, imidazolidinyl, azetidinyl, morpholino and 
thiomorpholino, which cyclic group may bear one or more substituents selected from Ci. 
3alkyl)) or C2^alkylR 60 (wherein R 60 is a group selected from morpholino, thiomorpholino, 

20 azetidin-l-yl, pyrrolidin-l-yl, piperazin-l-yl and piperidino which group may bear 1 or 2 
substituents selected from oxo, hydroxy, halogeno, cyano, Ci- 3 cyanoalkyl, Ci. 3 alkyl, d. 
3 hydroxyalkyl, d- 3 alkoxy, Ci. 2 alkoxyCi. 3 alkyl, C^alkylsulphonylC^alkyl, Ci. 
3 alkoxycarbonyl, Ci- 3 alkylamino, di(Ci. 3 alkyl)amino, Ci^alkylaminoCi^alkyl, di(Ci_ 
3 alkyl)aminoCi-3alkyl, Ci^alkylaminoCioalkoxy, di(Ci^alkyl)aminoCi. 3 alkoxy and a group - 

25 (-0-)f(Ci.3alkyl)gringP (wherein f is 0 or 1, g is 0 or 1 and ring D is a heterocyclic group 

selected from pyrrolidinyl, piperazinyl, piperidinyl, imidazolidinyl, azetidinyl, morpholino and 
thiomorpholino, which cyclic group may bear one or more substituents selected from Ci. 
aalkyl)); 

7) C 3 ^alkenylR 61 (wherein R 61 represents R 59 or R 60 as defined hereinbefore); 
30 8) C 3 ^alkynyiR 61 (wherein R 61 represents R 59 or R 60 as defined hereinbefore); 

9) R 29 (wherein R 29 is as defined hereinbefore); 

10) CMalkylR 29 (wherein R 29 is as defined hereinbefore); 
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11) l-R 29 prop-l-en-3-yl or l-R 29 but-2-en-4-yl (wherein R 29 is as defined hereinbefore with 
the proviso that when R 5 is l-R 29 prop-l-en-3-yl, R 29 is linked to the alkenyl group via a 
carbon atom); 

12) l-R 29 prop-l-yn-3-yl or 1 -R 29 but-2-yn-4-yl (wherein R 29 is as defined hereinbefore with 
5 the proviso that when R 5 is l-R 29 prop-l-yn-3-yl, R 29 is linked to the alkynyl group via a 

carbon atom); 

13) Ci.salkylX^R 29 (wherein X 6 and R 29 are as defined hereinbefore); 

14) l-(R 29 X 7 )but-2-en-4-yl (wherein X 7 and R 29 are as defined hereinbefore); 

15) l-(R 29 X 8 )but-2-yn-4-yl (wherein X 8 and R 29 are as defined hereinbefore); 
10 16) C^alkylX^i^alkylR 29 (wherein X 9 and R 29 are as defined hereinbefore); 

17) C 2 -3alkylX 9 Ci.3alkylR 28 (wherein X 9 and R 28 are as defined hereinbefore); 

18) C 2 -5alkenyl which may be unsubstituted or which may be substituted with one or more 
fluorine atoms or with one or two groups selected from hydroxy, fluoro, amino, Ci- 
4alkylamino, N,N-di(CMalkyl)amino, aminosulphonyl, N-Ci-4alkylaminosulphonyl and N,N- 

15 di(CMalkyl)aminosulphonyl; 

19) C 2 . 5 alkynyl which may be unsubstituted or which may be substituted with one or more 
fluorine atoms or with one or two groups selected from hydroxy, fluoro, amino, Q. 
4alkylamino, N,N-di(CMalkyl)amino, aminosulphonyl, N-Ci^alkylaminosulphonyl and N,N- 
di(Ci^alkyl)aminosulphonyl; 

20 20) C 2 ^alkenylX 9 Ci. 3 alkylR 28 (wherein X 9 and R 28 are as defined hereinbefore); 

21) C2^alkynylX 9 C].3alkylR 28 (wherein X 9 and R 28 are as defined hereinbefore); and 

22) Ci^alkylR^^Lsalky^qQC^R 55 (wherein X 9 , q, r, R 54 and R 55 are as defined 
hereinbefore); 

and additionally wherein any C)_ 5 alkyl, C 2 -5alkenyl or C 2 . 5 alkynyl group in R 5 X*- may bear 
25 one or more substituents selected from hydroxy, halogeno and amino]. 

According to another aspect of the present invention preferably R 2 represents hydroxy, 
halogeno, nitro, trifluoromethyl, Chalky!, cyano, amino or R 5 X l - [wherein X 1 is as 
hereinbefore defined and R 5 is selected from one of the following twenty groups: 

1) Ci^alkyl which may be unsubstituted or which may be substituted with one or more groups 
30 selected from fluoro, chloro and bromo, or C 2 -3alkyl which may be unsubstituted or 

substituted with one or more groups selected from hydroxy and amino; 

2) 2<3,3niimethylureido)ethyl, 3^3^-dimethylureido)propyl, 2-(3-methylureido)ethyl, 3-(3- 
methylureido)propyl, 2-ureidoethyl, 3-ureidopropyl, 2^^^iimethylcaibamoyloxy)ethyl, 3- 
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(N^-dimethylcarbamoyloxy)propyl, 2-(N-methylcarbamoyloxy)ethyl, 3-(N- 
methylcarbamoyioxy)propyl, 2-(carbamoyloxy)ethyl, 3-(carbamoyloxy)propyl, or 
methyl-N-(butoxycarbonyl)aiiiino)ethyl; 

3) C 2 . 3 alkylX 3 R 16 (wherein X 3 is as hereinbefore defined and R is a group selected from Q. 
5 3alkyl, cyclopentyl, cyclohexyl, pyrrolidinyl, piperidinyl, piperazinyl, azetidinyl, 

imidazolidinyl and tetrahydropyranyl which group is linked to X 3 through a carbon atom and 
which C^alkyl group may bear 1 or 2 substituents selected from hydroxy, halogeno and Ci_ 
2alkoxy and which cyclopentyl, cyclohexyl, pyrroHdinyl, piperidinyl, piperazinyl, azetidinyl, 
imidazolidinyl or tetrahydropyranyl group may bear one substituent selected from oxo, 

10 hydroxy, halogeno, cyano, C^cyanoalkyl, Ci^alkyl, Ci^hydroxyalkyl, d^alkoxy, Ci. 
2alkoxyCi-3alkyl, Ci^alkylsulphonylC^alkyl, Ci^alkoxycarbonyl, Ci-3alkylamino, di(Ci_ 
3alkyl)amino, Ci. 3 alkylaminoCu 3 alkyl, di(Ci.3alkyl)aminoCi.3alkyl, Ci^alkylaminoCi^alkoxy, 
di(Ci- 3 alkyl)aminoCi_3alkoxy and a group -(-0-)f(Ci.3aIkyl)gringD (wherein f is 0 or 1, g is 0 
or 1 and ring D is a heterocyclic group selected from pyrrolidinyl, methylpiperazinyl, 

15 piperidinyl, azetidinyl, morpholino and thiomorpholino)); 

4) C2. 3 alkylX 4 C 2 -3alkylX 5 R 22 (wherein X 4 and X 5 are as hereinbefore defined and R 22 
represents hydrogen or Ci^alkyl); 

5) R 28 (wherein R 28 is as defined hereinbefore); 

6) Ci-3alkylR 59 (wherein R 59 is a group selected from pyrroHdinyl, piperazinyl, piperidinyl, 
20 azetidinyl, imidazolidinyl, l,3-dioxolan-2-yl, l,3-dioxan-2-yl, l,3-dithiolan-2-yl and 1,3- 

dithian-2-yl, which group is linked to Ci^alkyl through a carbon atom and which group may 
bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, Ci_ 2 cyanoaIkyl, Cu 
2 alkyl, Ci. 2 hydroxyalkyl, Ci- 2 alkoxy, Ci. 2 alkoxyCi. 3 alkyl, Ci^alkylsulphonylCioalkyl, Ci- 
2 alkoxycarbonyl, Ci^alkylamino, di(Ci- 3 alkyl)amino, Ci. 3 alkylaminoCi. 3 alkyl, di(Ci_ 

25 3 alkyl)aminoCi. 3 alkyl, Ci-salkylaminoCi^alkoxy, di(Cioalkyl)aminoCi. 3 alkoxy and a group - 
(-0-){(Ci-3alkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a heterocyclic group 
selected from pyrrolidinyl, methylpiperazinyl, piperidinyl, azetidinyl, morpholino and 
thiomorpholino)) or C 2 -3alkylR 60 (wherein R 60 is a group selected from morpholino, 
thiomorpholino, azetidin-l-yl, pyrrolidin-l-yl, piperazin-l-yl and piperidino which group may 

30 bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, Ci^cyanoalkyl, Cj- 
2 alkyl, Ci.2hydroxyalkyl, Ci- 2 alkoxy, Ci^alkoxyCi^alkyl, Ci-2alkylsulphonylCioalkyU Ci- 
2 aIkoxycarbonyl, Ci^alkylamino, di(Ci_3alkyl)amino, C^alkylaminoCi^alkyl, di(Ci- 
3 alkyl)aminoCi. 3 alkyl, Ci. 3 alkylaminoCi-3alkoxy, di(Ci- 3 alkyl)aminoCi.3aIkoxy and a group - 
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(-0-)KCi-3alkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a heterocyclic group 
selected from pyrrolidinyl, methylpiperazinyl, piperidinyl, azetidinyl, morpholino and 
thiomorpholino)); 

7) R 29 (wherein R 29 is as defined hereinbefore); 
5 8) Ci^alkylR 29 (wherein R 29 is as defined hereinbefore); 

9) l-R 29 but-2-en-4-yl (wherein R 29 is as defined hereinbefore); 

10) l-R 29 but-2-yn-4-yl (wherein R 29 is as defined hereinbefore); 

1 1) Ci.salkyD^R 29 (wherein X 6 and R 29 are as defined hereinbefore); 

12) l-(R 29 X 7 )but-2-en-4-yl (wherein X 7 and R 29 are as defined hereinbefore); 
10 13) l-(R 29 X 8 )but-2-yn-4-yl (wherein X 8 and R 29 are as defined hereinbefore); 

14) C2-3alkylX 9 Ci_3alkylR 29 (wherein X 9 and R 29 are as defined hereinbefore); 

15) C 2 -3alkylX 9 Ci. 3 alkylR 28 (wherein X 9 and R 28 are as defined hereinbefore); 

16) C 2 -5alkenyl which may be unsubstituted or which may be substituted with one or more 
fluorine atoms or with one or two groups selected from hydroxy, fluoro, amino, Q- 

1 5 4alkylamino, N,N-di(CMalkyl)ainino, aminosulphonyl, N-Ci^alkylaminosulphonyl and N,N- 
di(Ci-4alkyl)aminosulphonyl; 

17) C2^alkynyl which may be unsubstituted or which may be substituted with one or more 
fluorine atoms or with one or two groups selected from hydroxy, fluoro, amino, Ci_ 
4alkylamino, ££N-di(Ci^alkyl)amino, aminosulphonyl, N-CMalkylaminosulphonyl and N,N- 

20 di(CMalkyl)aminosulphonyl; 

18) C2- 3 alkenylX 9 Ci-3alkylR 28 (wherein X 9 and R 28 are as defined hereinbefore); 

19) C2-3alkynylX 9 Ci-3alkylR 28 (wherein X 9 and R 28 are as defined hereinbefore); and 

20) Ci. 3 alkylR 54 (C 1 . 3 all^l) q (X 9 >R 55 (wherein X 9 , q, r, R 54 and R 55 are as defined 
hereinbefore); 

25 and additionally wherein any Ci- 5 alkyl, C2-5alkenyl or C 2 . 5 alkynyl group in R 5 X l - may bear 
one or more substituents selected from hydroxy, halogeno and amino]. 

According to another aspect of the present invention more preferably R 2 represents 
hydroxy, Ci. 3 alkyl, amino or R 5 X*- [wherein X 1 is as hereinbefore defined and R 5 represents 
methyl, ethyl, benzyl, trifluoromethyl, 2,2,2-trifluoroethyl, 2-hydroxyethyl, 3-hydroxypropyl, 

30 2-methoxyethyl, 3-methoxypropyl, 2-(methyisulphinyl)ethyi, 2^methylsulphonyl)ethyi, 2- 
(ethylsulphinyl)ethyl, 2-(ethylsulphonyl)ethyl, 2-(N^I-dimethylsulphamoyl)ethyl, 2-(N- 
methylsulphamoyl)ethyi, 2-sulphamoylethyl, 2-(methylamino)ethyl, 3-(methylamino)propyl, 
2-(ethylamino)ethyl, 3-(ethylamino)propyl, 2-(N^-4imethylainino)ethyl, 3-<N,N- 



WO 02/12228 



-40- 



PCT/GB01/03533 



dimethylamino)propyl, 2-(N^j"diethylamino)ethyL F 3-(N,N-diethylamino)propyU 2-(N-methyl- 
N-methylsulphonylamino)ethyl, 3-(N-methyl-N-methykidphonylamino)propyl, 2- 
morpholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, 2- 
(methylpiperidino)ethyl, 3-(methylpiperidino)pn>pyl, 2-(ethylpiperidino)ethyl 3 3- 
5 (ethylpiperidino)propyl, 2-((2-methoxyethyl)piperidino)ethyl, 3-((2- 

methoxyethyl)piperidino)propyl, 2-((2-methylsulphonyl)ethylpiperidino)efhyl 5 3-((2- 
methylsulphonyl)ethylpiperidino)propyl, piperidin-3-ylmethyl, piperidin-4-ylmethyl, 2- 
(piperidin-3-yl)ethyl, 2-(piperidin-4-yl)efhyl, 3-(piperidin-3-yl)propyl, 3-(piperidin-4- 
yl)propyl, 2-(piperidin-2-yl)ethyl, 3-(piperidin-2-yl)propyl, (l-methylpiperidin-S-y^methyl, 

10 (l-methylpiperidin^-yljmethyl, (l-cyanomethylpiperidin-3-yl)methyl, (1- 

cyanomethylpiperidin-4-yl)methyl, 2-(methylpiperidin-3-yl)ethyl, 2-(methylpiperidin-4- 
yl)ethyl, 2-(l-cyanomethylpiperidin-3-yl)ethyl, 2-(l-cyanomethylpiperidin-4-yl)ethyl, 3- 
(methylpiperidin-S-y^propyl, 3-(methylpiperidin-4-yl)propyl, 3-(l-cyanomethylpiperidin-3- 
yl)propyl, 3-(l-cyanomethylpiperidin-4-yl)propyl, 2-(ethylpiperidm-3-yl)ethyl, 2- 

15 (ethylpiperidin-4-yl)ethyl, 3-(ethylpiperidin-3-yl)propyl, 3-(ethylpiperidin-4-yl)propyl, ((2- 
methoxyethyl)piperidin-3-yl)methyl, ((2-methoxyethyl)piperidin-4-yl)metliyl, 2-((2- 
methoxyethyl)piperidin-3-yl)ethyl, 2-((2-methoxyethyl)piperidin-4-yl)ethyl 5 3-((2- 
methoxyethyl)piperidin-3-yl)propyl, 3-((2-methoxyethyl)piperidin-4-yl)propyl, (l-(2- 
methylsulphonylethyl)piperidin-3-yl)methyl, (1 -(2-methylsulphonylethyl)pipCTidin-4- 

20 yl)methyl, 2-((2-methylsulphonylethyl)piperidin-3-yl)ethyl, 2-((2- 

methylsulphonylethyl)piperidin-4-yl)ethyl, 3-((2-methylsulphonylethyl)piperidin-3-yl)propyl, 

3- ((2-methylsiUphonylethyl)piperidin-4-yl)propyl, l-isopropylpiperidin-2-ylmethyl, 1- 
isopropylpiperidin-3-ylmethyl, l-isopropylpiperidin-4-ylmethyl, 2-(l-isopropylpiperidin-2- 
yl)ethyl, 2-(l-isopropylpiperidin-3-yl)ethyl ) 2-(l-isopropylpiperidin-4-yl)ethyl, 3-(l- 

25 isopropylpiperidin-2-yl)propyl, 3-(l-isopropylpiperidin-3-yl)propyl, 3-(l-isopropylpiperidin- 

4- yl)propyl, 2-(piperidin-4-yloxy)ethyl, 3-(piperidin-4-yloxy)propyl, 2-(l- 
(cyanomethyl)piperidin-4-yloxy)ethyl, 3-(l-(cyaaomethyl)piperi(Iin-4-yloxy)propyl, 2-(l-(2- 
cyanoethyl)piperidin-4-yloxy)ethyl, 3-(l-(2-cyanoethyl)piperidin-4-yloxy)propyl, 2- 
(piperazin-l-yl)ethyl, 3-(piperazin-l-yl)propyl, (pyrroUdin-2-yl)methyl, 2-(pyrrolidin-l- 

30 yl)ethyl, 3-(pyrrolidin-l-yl)propyl, (2-oxo4etrahydro-2/f-pyirolidin-5-yl)methyl, 5(i?)-(2-oxo- 
tetrahydro-2if-pyrroUdin-5-yl)methyl, (5iS)-(2^xo-tetrahydro-2i/-pyrrolidin-5-yl)metliyL > (1,3- 
dioxolan-2-yi)methyl, 2^1,3-<fioxolan-2-yi)ethyi, 2-(2«methoxyethylamino)ethyl 5 2-(N-(2- 
methoxyethyl>N-methylamino)ethj4, 2-(2-hydroxyethylamino)ethyl, 3-(2- 
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methoxyethylamino)propyl, 3-(N-(2-methoxyethyI)-N-me%lamino)propyl 5 3-(2- 
hydroxyethylamino)propyl 5 2-methylthiazol-4-ylmethyl, 2-acetamidothiazol-4-ylmethyl, 1- 
methylimidazol-2-ylmetbyl, 2-(imidazol-l-yl)ethyl, 2-(2-methylimidazoH-yl)ethyl, 2-(2- 
ethylimidazoH-yl)ethyl, 3-(2-methylimidazol-l-yl)propyl, 3-(2-ethylimidazol-l-yl)propyl, 2- 

5 (l,2,3-triazol-l-yl)ethyI, 2-(l,2,3-triazol-2-yl)ethyl, 2-(l,2 ? 4-triazol-l-yl)ethyl, 2-(U,4- 
triazol-4-yl)ethyl, 4-pyridylmethyl, 2-(4-pyridyl)ethyl, 3-(4-pyridyl)propyl, 2-(4- 
pyridyloxy)ethyl, 2-(4-pyridylamino)ethyl, 2-(4-oxo-l,4»dihydro-l-pyridyl)ethyl, 2-(2-oxo- 
imidazoUdin-l-yl)ethyl, 3-(2-oxo-imidazolidin-l-yl)propyl, 2-thiomorpholinoethyl, 3- 
thiomorpholinopropyl, 2-(l,l-dioxothiomorpholino)ethyl, 3-(l,l-dioxothiomoipholino)propyl, 

10 2-(2-methoxyethoxy)ethyl, 2-(4-methylpiperazin-l-yl)ethyl, 3-(4-methylpiperazin-l-yl)propyl, 
3-(methylsulphinyl)propyl, 3-(methylsulphonyl)propyl, 3-(ethylsulphinyl)propyl 5 3- 
(ethylsulphonyl)propyl, 2-(5-methyM,2 9 4-triazol-l-yl)ethyl, morpholino, 2-((N-(l- 
methyliniidazol-4-ylsulpho 2-((N-(3«moipholinopropylsulphonyl)- 
N-methyl)amino)ethyl, 2-((N-methyl-N-4-pyridyl)amino)ethyl 5 3-(4-oxidomorpholino)propyl, 

15 2-(2-(4-methyIpiperazin-l-yl)ethoxy)ethyl, 3-(2-(4-methylpiperazin-l-yl)ethoxy)propyl, 2-(2- 
morpholinoethoxy)ethyl, 3-(2-morpholinoethoxy)propyl, 2-(tetrahydropyran-4-yloxy)ethyl, 3- 
(tetrahydropyran-4-yloxy)propyl 5 2-((2-(pyrrolidin-l-yl)ethyl)carbamoyl)vinyl, 3-((2- 
(pyrrolidin- 1 -yl)ethyl)carbamoyl)prop-2-en- 1 -yl, 1 -(2-pyrroUdinylethyl)piperidin-4-ylmethyl, 

1- (3-pyrrolidinylpropyl)piperidin-4-ylmethyl, l-(2-piperidinylethyl)piperidin-4-ylmethyl, l-(3- 
20 piperidinylpropyl)piperidin-4-ylmethyl, l-(2-morpholinoethyl)piperidin^ylmethyl, l-(3- 

morpholinopropyl)piperidin-4--ylmethyl, l-(2-thiomoipholinoethyl)piperi^ l-(3- 
thiomorpholinopiopyOpiperidin^ylinethyl, l-(2-azetidinylethyl)piperidin-4-ylmethyl or l-(3- 
azetidinylpropyl)piperidin-4-ylmethyl, 3-morpholino-24iydroxypropyi, (2iJ)-3-morpholino-2- 
hydroxypropyl, (25)-3-morpholino-2-hydroxypropyl, 3-piperidino-2-hydroxypropyl, (2#)-3- 
25 piperidino-2-hydroxypropyl, (2iS)-3-piperidino-2 -hydroxypropyl, 3 -pyrrolidin- 1 -yl-2- 
hydroxypropyl, (2ff)-3-pyrrolidin- 1 -yl-2-hydroxypropyl, (2iS)-3-pyrrolidin- 1 -yl-2- 
hydroxypropyl, 3-(l-methylpiperazin-4-yl>2-hydroxypropyl, (2R)-3-(l-methylpiperazin-4-yl)- 

2- hydroxypropyI, (2^-3-(l-methylpipa^izin-4-yl)-2-hydroxypropyl, 3 -(N^-diethylamino)-2- 
hydroxypropyl, (2/2)-3-(N^Kiiethylainiiio>2-hydroxypropyl, (2iS)-3-(N^-diethylamino)-2- 

30 hydroxypropyl, 3-(isopropylaniino)-2-hydroxypropyi, (2R)-3 -(i sopropylamino)-2- 

hydroxypropyl, (2iS)-3-(isopropylamino)-2-hydroxypropyl, 3-{l^-diisopropylamino)-2- 
hydroxypropyl, (2R>3-(N^Klusopropylamino)-2-hydroxypropyl or (2iSV3-(KN- 
diisopropylairrino)-2-hydroxypropyl]. 
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According to another aspect of the present invention particularly R represents Ci_ 
3 alkyl, amino or R 5 X*- [wherein X 1 is as hereinbefore defined and R 5 represents ethyl, benzyl, 
trifluoromethyl, 2,2,2-trifluoroethyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-methoxyethyl, 3- 
methoxypropyl, 2-(methylsulphinyl)ethyl, 2-(methylsulphonyl)ethyl, 2-(e1hylsulphinyl)ethyl, 
5 2-(ethylsulphonyl)ethyl, 2-(N,N-dimethylsulphamoyl)ethyl, 2-(N-methylsidphamoyl)ethyU 2- 
sulphamoylethyl, 2-(methylamino)ethyl, 3-(methylamino)propyl a 2-(ethylamino)ethyl J 3- 
(ethylamino)propyl, 2-^N-<iimethylamino)ethyl > 3 -Q^N-dimethylamiao)propyl, 2-(N,N- 
diethylamino)ethyl, 3-(N,N-di^thylamino)propyl, 2~(N-methyl-N- 
methylsulphonylamino)ethyl, 3-(N-methyl-N-methylsulphonylamino)propyl, 2- 

10 morpholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, 2- 
(methylpiperidino)ethyl, 3-(methylpiperidino)propyl, 2-(ethylpiperidino)ethyl > 3- 
(ethylpiperidino)propyl, 2-((2-methoxyethyl)piperidino)ethyl, 3-((2- 
methoxyethyl)piperidino)propyl, 2-((2-methylsulphonyl)ethylpiperidino)ethyl, 3-((2- 
methylsulphonyl)ethylpiperidino)propyl, piperidin-3-ylmethyl, piperidin-4-ylmethyl, 2- 

15 (piperidin-3-yl)ethyl, 2-(piperidin-4-yl)ethyl, 3-(piperidin-3-yl)propyl, 3-(piperidin-4- 
yl)propyl, 2-(piperidin-2-yl)ethyl, 3-(piperidin-2-yl)propyl, (l-methylpiperidin-3-yl)methyl, 
(l-methylpiperidin-4-yl)methyl, (l-cyanomethylpiperidin-3-yl)methyl, (1- 
cyanomethylpiperidin-4-yl)methyl, 2-(methylpiperidin-3-yl)ethyl, 2-(methylpiperidin-4- 
yl)ethyl, 2-(l-cyanomethylpiperidin-3-yl)ethyl, 2-(l-cyanomethylpiperidin-4-yl)ethyl, 3- 

20 (methylpiperidin-3-yl)propyi, 3-(methylpiperidin-4-yl)propyl, 3-(l-cyanomethylpiperidin-3- 
yl)propyl, 3-(l-cyanomethylpipOTdin-4-yl)propyl, 2-(ethylpiperidin-3-yl)ethyl, 2- 
(ethylpiperidin-4-yl)ethyl, 3-(ethylpiperidin-3-yl)propyl, 3-(ethylpiperidin-4-yl)propyl, ((2- 
methoxyethyl)piperidin-3-yl)methyl, ((2-methoxyethyl)piperidin-4-yl)methyl, 2-((2- 
methoxyethyl)piperidin-3-yl)ethyl, 2-((2-methoxyethyl)piperidin-4-yl)ethyl, 3-((2- 

25 methoxyethyl)piperidin-3-yl)propyl, 3-((2-methoxyethyl)piperidin-4-yl)propyl, (l-(2» 
methylsulphonylethylJpiperidin^-yOmethyl, (l-(2-methylsulphonylethyl)piperidin-4- 
yl)methyl, 2^(2-methylsulphonylethyi)piperidin-3-yl)ethyl, 2-((2- 

methylsulphonylethyl)piperidin-4-)4)ethyl, 3-((2-methylsulphonylethyl)piperidin-3-yl)propyl, 

3- ((2-methylsulphonylethyl)piperidin-4-yl)propyl, l-isopropylpiperidin-2-ylmethyl, 1- 

30 isopropylpiperidin-3-ylmethyl, l-isopropyipiperidin-4-ylniethyl, 2-(l-isopropylpiperidin-2- 
yl)ethyU 2<l-isopropylpiperidin-3-yl)ethyl, 2-(l-isopropylpiperidin-4-yl)ethyi, 3-(l- 
isopropylpiperidin-2~yl)propy^ 3-{l 4sopropylpiperidin-3-yl)propyl, 3^1-isopropylpiperidin- 

4- yi)propyl, 2-(piperidin-4-yloxy)ethyl, 3-(piperidin-4-yloxy)propyi, 2-(l- 
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(cyanomethyl)piperidin-4-yloxy)ethyl, 3-(l-(cyanomethyl)piperidin-4-yloxy)propyl, 2-(l-(2- 
cyanoethyl)piperidin-4-yloxy)ethyl 5 3-(l-(2-cyanoethyl)piperidin-4-yloxy)propyl > 2- 
(piperazin-l-yl)ethyl 5 3-(piperazin-l-yl)propyl, (pyrrolidin-2-yl)methyl, 2-(pyrrolidin-l- 
yl)ethyl, 3-(pyrroIidin-l-yl)propyl, (2-oxo4etrahydro-2/f-pyrrolidin-5-yl)methyl J 5(#)-(2-oxo- 
5 tetrahy<ko-2fl-pyrrolidin-5-yl)methyl, (5S)-(2-oxo-tetrahy<fro-2^ (1,3- 
dioxolan-2-yl)methyl, 2-(l,3-dioxolan-2-yl)ethyl, 2-(2-methoxyethylamino)ethyl, 2-(N-(2- 
methoxyethyl)-N--methylairiino)ethyl, 2-(2-hydroxyethylamino)efhyl, 3-(2- 
methoxyethylamino)propyl, 3-(N-(2-methoxye1hyl)-N-methylamino)propyl, 3-(2- 
hydroxyethylamino)propyl, 2-methylthiazol-4-ylmethyl, 2-acetamidothiazol-4-ylmethyl, 1- 

10 methylimidazol-2-ylmethyl, 2-(inridazol-l-yl)ethyl, 2-(2-methylimidazol-l-yl)ethyl, 2-(2- 
ethylimidazol-l-yl)ethyl, 3-(2-methylimidazol-l-yl)propyl, 3-(2-ethylimidazol-l-yl)propyl, 2- 
(l,2,3-triazol-l-yl)ethyl, 2-(l,2,3-triazol-2-yl)ethyl, 2-(l,2,4-triazoH-yl)ethyl, 2-(l,2,4- 
triazol-4-yl)ethyl, 4-pyridylmethyl, 2-(4-pyridyl)ethyl, 3-(4-pyridyl)propyl, 2-(4- 
pyridyloxy)ethyl, 2-(4-pyridylainino)ethyl, 2-(4-oxo-l,4-dihydro-l-pyridyl)etiiyl, 2-(2-oxo 

15 inridazolidin-l-yl)ethyl, 3-(2-oxo-iroidazolidin-l-yl)propyl ? 2-thiomorpholinoethyl, 3- 

thiomorpholinopropyl, 2-(l,l-dioxothiomoipholino)ethyl, 3-(l,l-dioxothiomorpholino)propyl, 

2- (2-methoxyethoxy)ethyl, 2-(4-methylpiperazin-l-yl)ethyl, 3-(4-methylpiperazin-l-yl)propyl, 

3- (methylsulphinyl)propyl, 3-(methylsulphonyl)propyl, 3-(ethylsulphinyl)propyl, 3- 
(ethylsulphonyl)propyl, 2-(5-methyl-l 5 2,4-triazol-l-yl)ethyl, morpholino, 2-((N-(l- 

20 methylimidazol-4-ylsidphonyl)-^^ 2-((N-(3-moipholinopropylsulphonyl)- 
N-methyl)amino)ethyl, 2-((N-metliyl-N-4-pyridyl)ainino)ethyl J 3-(4-oxidomorpholino)propyl, 
2-(2-(4«methylpiperazin-l-yl)ethoxy)ethyl, 3-(2-(4-methylpiperazin-l-yl)ethoxy)propyl, 2-(2- 
moipholinoethoxy)ethyl, 3-(2-morpholinoethoxy)propyl, 2-(tetrahydropyran-4-yloxy)ethyl, 3- 
(tetrahydropyran-4-yloxy)propyl, 2<(2-(pyrrolidin-l-yl)ethyl)carbainoyl)vinyl, 3-((2- 

25 (pyrrolidine l-yl)ethyl)carbamoyl)prop-2-en-l-yl, l-(2-pyiroHdinylethyl)piperidin-4-ylmethyl, 
l^S-pyrroUdinylprop^piperidin-^ylmethyl, l-(2-piperidinylethyl)piperidin-4-ylmethyl, l-(3- 

. piperidinylpropyl)piperidin-4-ylmeth>d, l-(2-moipholinoethyl)piperidin-4-ylmethyl, l-(3« 
morpholinopropyl)piperidin-4*ylinethyi, l-(2-thiomoipholinoethyl)piperidin-4-ylmethyl, l-(3- 
thiomorpholinopropyl)piperidin-4-ylmethyl, 1 -(2-azetidinylethyl)piperidin-4-ylmetliyl or l-(3- 

30 azetidinylpropyl)piperidin-4-ylinethyl, 3-morpholino-2-hydroxypropyl, (2R>3-morpholino-2- 
hydroxypropyl, (25)-3-moipholino-2-hydroxypropyl, 3-piperidino-2-hydroxypropyl 5 (2R>3- 
piperidino-2-hydroxypropyl, (2jS>3-piperidino-2-hydroxypropyl 5 3 -pyrrolidin- 1 -yl-2- 
hydroxypropyl, (2/J>3-pynx>Udin-l-yi-2-hydroxypropyl, (2iS>3 -pyrrolidin- 1 -yl-2- 
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hydroxypropyl, 3-(l-methylpiperazin-4-yl)-2-hydroxypropyl, (2i?)-3-(l-methylpiperazin-4-yl)- 
2-hydroxypropyl, (2iS)-3-(l-methylpipera2m-4-yl)-2-hydroxypropyl, 3-(N,N-diethylamino)-2- 
hydroxypropyl, (2i?)-3-(N,N-die%lamino)-2-hydroxypropyl 5 (25)-3-(N 3 N-diethylamino)-2- 
hydroxypropyl, 3-(isopropylamino)-2-hydroxypropyl, (2£)-3-(isopropylamino)-2- 
5 hydroxypropyl, (2S)-3-(isopropylammo)-2-hydroxypropyl, 3-(N,N-diisopropylamino)-2- 
hydroxypropyl, (2/2)-3-(^N-diisopropylamino)-2-hydroxypropyl or (2iS)-3-(N,N- 
diisopropylamino)-2-hydroxypropyl]. 

According to another aspect of the present invention more particularly R 2 represents 
Ci_ 3 alkyl, amino or R 5 X l - [wherein X 1 is as hereinbefore defined and R 5 represents ethyl, 

10 trifluoromethyl, 2,2,2-trifluoroethyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-methoxyethyl, 3- 
methoxypropyl, 2-(methylsulphinyl)ethyl, 2-(methylsulphonyl)ethyl, 2-(ethylsulphinyl)ethyl, 
2-(ethylsulphonyl)ethyl, 2-QiN-dimethylsulphamoyl)ethyl, 2-(N-methylsulphamoyl)ethyl, 2- 
sulphamoylethyl, 2-(methylamino)ethyl, 3-(methylamino)propyl, 2-(ethylamino)ethyl, 3- 
(ethylamino)propyl, 2-(N,N-dimethylamino)ethyl, 3-Q^-dimethylamino)propyl, 2-(N,N- 

15 diethylamino)ethyl, 3-Q^N-diethylamino)propyl, 2-(N-methyl-N- 

methylsulphonylamino)ethyl, 3-(N-methyl-N-methylsxilphonylamino)propyl, 2- 
morpholinoethyL, 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, 2- 
(methylpiperidino)ethyl, 3-(methylpiperidino)propyl, 2-(ethylpiperidino)ethyl, 3- 
(ethylpiperidino)propyl, 2-((2-methoxyethyl)piperidino)ethyl, 3-((2- 

20 methoxyethyl)piperidino)propyl, 2-((2-methylsxilphonyl)ethylpiperidino)ethyl 5 3-((2- 
methjdsulphonyl)ethylpiperidino)propyl ? piperidin-3-ylmethyl, piperidin-4-ylmethyl, 2- 
(piperidin-3-yl)ethyl, 2-(piperidin-4-yl)ethyl, 3-(piperidin-3-yl)propyl, 3-(piperidin-4- 
yl)propyl, 2-(piperidin-2-yl)ethyl, 3-(piperidin-2-yl)propyl, (l-methylpiperidin-3-yl)methyl, 
(l-methylpiperidin-4-yl)methyl, (l-cyanomethylpiperidin-S-yl^ethyl, (1- 

25 cyanomethylpiperidin-4-yl)methyl, 2-(methylpiperidin-3-yl)ethyl, 2-(methylpiperidin-4- 
yl)ethyi, 2-(l-cyanomethylpiperidin-3-yl)ethyl, 2-(l-cyanomethylpiperidin-4-yl)ethyl, 3- 
(methylpiperidin-3-yl)propyl, 3-(methylpiperidin-4-yl)propyl, 3-(l-cyanomethylpiperidin-3- 
yl)propyi, 3-(l-cyanomethylpiperidin-4-yl)propyl, 2-(ethjdpiperidin-3-yl)ethyl, 2- 
(ethylpiperidin-4-yl)ethyl, 3-(ethylpiperidin-3-yl)pTopyl, 3-(ethyipiperidin-4-yl)propyl, ((2- 

30 methoxyethyl)piperidin-3-yl)methyl, ((2-methoxyethyl)piperidin-4-yl)methyl, 2-((2- 
methoxyethyl)piperidin-3-yl)ethyl, 2-{(2-methoxyethyl)piperidin-4-yl)ethyl, 3-{(2- 
methoxyethyl)piperidin-3-yl)propyi, 3-((2-methoxyethyl)piperidin-4-yl)propyl 3 (l-(2- 
meth)dsulphonylethyl)piperidin-3-yl)meth)d, (1 -(2-methylsulphonylethyl)piperidin-4- 
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yl)methyl, 2-((2-methylsulphonyle%l)piperidin-3-yl)ethyl, 2«((2- 

methylsulphonylethy^piperidin^-y^ethyl, 3-((2-methylsulphonylethyl)piperidin-3-yl)propyl, 

3- ((2-methylsulphonylethyl)piperidin-4-yl)propyl, l-isopropylpiperidin-2-ylmethyl, 1- 
isopropylpiperidin-3-ylmethyl, l-isopropylpiperidin-4-ylmethyl 5 2-(l-isopropylpiperidin-2- 

5 yl)ethyl, 2-(l-isopropylpiperidin-3-yl)ethyl, 2-(l-isopropylpiperidin-4-yl)ethyl, 3-(l- 

isopropylpiperidin-2-yl)propyl, 3-(l-isopropylpiperidin-3-yl)propyl, 3-(l-isopropylpiperidin- 

4- yl)propyl, 2-(piperidin-4-yloxy)ethyl, 3-(piperidin-4-yloxy)propyl, 2-(l- 
(cyanomethyl)piperidin-4-yloxy)ethyl, 3-(l-(cyanomethyl)piperidin-4-yloxy)propyl, 2-(l-(2- 
cyanoethyl)piperidin-4-yloxy)ethyl 5 3<l-(2-cyanoethyl)piperidin-4-yloxy)propyl, 2- 

10 (piperazin-l-yl)ethyl, 3-(piperazin-l-yl)propyl, (pyrroUdin-2-yl)methyl, 2-(pyrrolidin-l- 

yl)ethyl, 3-(pyrrotidin-l-yl)propyl, (2-oxo4etrahydro-2frpyrroUdin-5-yl)methyl, 5(/?)-(2-oxo- 
tetrahydro-2H-pyn:oUdin-5-yl)methyl, (5S)-(2-oxo-tetrahydro-2^ (1,3- 
dioxolan-2-yl)methyl, 2-(l,3-dioxolan-2-yl)ethyl, 2-(2-methoxyethylamino)ethyl, 2-(N-(2- 
methoxyethyl)-N-methylamino)ethyl, 2-(2-hydroxyethylamino)ethyl, 3-(2- 

15 methoxyethylainino)propyl, 3-(N-(2-methoxyethyl)-N-methylaiiiino)propyl, 3-(2- 

hydroxyethylamino)propyl, 2-(l 9 2,3-triazoH-yl)ethyl, 2-(l,2 > 3-triazol-2-yl)ethyl, 2-(l,2,4- 
triazol-l-yl)ethyl, 2-(l,2,4-triazol-4-yl)ethyl, 4-pyridylmethyl, 2-(4-pyridyl)ethyl, 3-(4- 
pyridyl)propyl, 2-(4-pyridyloxy)ethyl, 2-(4-pyridylamino)ethyl, 2-(4-oxo-l,4-dihydro-l- 
pyridyl)ethyl, 2-(2-oxo-imidazolidin-l-yl)ethyl, 3-(2-oxo-imidazolidin-l-yl)propyl, 2- 

20 thiomoipholinoethyl, 3-thiomoipholinopropyl, 2-(l,l-dioxothiomorpholino)ethyl, 3-(l,l- 
dioxothiomorpholino)propyl, 2-(2-methoxyethoxy)ethyl, 2-(4-methylpiperazin-l-yl)ethyl, 3- 
(4-methylpiperazin-l-yl)propyl, 3-(methylsulphinyl)propyl, 3-(methylsulphonyl)propyl, 3- 
(ethylsulphinyl)propyl, S^ethylsulphonytypropyl, 2-(5-methyl-l,2,4-triazoH-yl)ethyl, 
morpholino, 2-((N-(3-moiphoImopropyl^ 2-((N-methyl-N-4- 

25 pyridyl)amino)ethyl, 3-(4-oxidomorpholino)propyl, 2-(2-(4-methylpiperazin-l- 

yl)ethoxy)ethyl, 3<2-(4-methylpipera2dn-l-yl)etlioxy)piopyl, 2-(2-moipholinoethoxy)ethyl, 3- 
(2-moipholinoethoxy)propyl, 2-(tetrahydropyran-4-yloxy)ethyl ? 3 -(tetrahydropyran-4- 
yloxy)propyl, 2-((2-(pyrrolidin-l-yl)ethyl)caibamoyl) vinyl, 3-((2-(pyirolidin-l- 
yl)ethyl)carbamoyl)prop-2-en-l-yl, l-(2-pyrroUdinylethyl)piperidin-4-ylmethyl, l-(3- 

30 pyrroUdinylpropyl)piperidin-4-ylmethyl, l-(2-piperidinylethyl)piperidin-4-ylmethyl, l-(3- 
piperidinyipropyl)piperidin-4-ylmethyl, 1 -(2-morpholinoethyl)piperidin-^ylmethy^ l-(3- 
morpholinopropyl)piperidiii-4-ylmethyl, H2-thiomorpholinoethyl)piperidin-4-ylmethyl, l-(3- 
fluomoipholinopropyi)piperidm-4-ylmeth)d, l-<2-azetidiiiyle%l)piperidin-4-ylmethyl or l-(3- 
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azetidinylpropyl)piperidin-4-ylmethyl, 3 -morpholino-2-hydroxypropyl, (2#)-3 -morpholino-2- 
hydroxypropyl, (25)-3-moTpholino-2-hydroxypropyl, 3-piperidino-2-hydroxypropyl, (2J?)-3- 
piperidino-2-hydroxypropyl, (25)-3-piperidino-2-hydroxypropyl 5 3-pyrrolidin-l-yl-2- 
hydroxypropyl, (2/?)-3-pyrroIidiii-l-yl-2-hydroxypropyl, (2jS)-3-pyrrolidin-l-yl-2- 

5 hydroxypropyl, 3-(l-methylpiperazin-4-yl)-2-hydroxypropyl, (2i?)-3-(l -methylpiperazin-4-yl)- 
2-hydroxypropyl, (2iS)-3<l-methylpiperazin-4-yl)-2-hydroxypropyl, 3-(N 3 N-diethylamino)-2- 
hydroxypropyl, (2i?)-3-(N^^ethylamino)-2-hydroxypropyl 5 (25)-3-(N,N-diethylainino)-2- 
hydroxypropyl, 3-(isopropylamino)-2-hydroxypropyl, (2/?)-3-(isopropylamino)-2- 
hydroxypropyl, (2S)-3-(isopropylamino)-2»hydroxypropyl, 3-(N,N-diisopropylamino)-2- 

10 hydroxypropyl, (2uR)-3-(N,N-(Uisopropylamino)-2-hydroxypropyl or (2aS)-3-(N,N- 
diisopropylamino)-2-hydroxypropyl] . 

In another aspect R 2 represents ethoxy, trifluoromethoxy, 2,2,2-trifluoroethoxy, 2- 
hydroxyethoxy, 3-hydroxypropoxy, 2-methoxyethoxy, 3-methoxypropoxy, 2- 
(methylsulpbinyl)ethoxy, 2-(methylsulphonyl)ethoxy, 2-(ethylsulphinyl)ethoxy, 2- 

1 5 (ethylsulphonyl)ethoxy, 2-(N 5 N-dimethylsulphamoyl)ethoxy, 2-(N-methylsulphamoyl)ethoxy, 

2- sulphamoylethoxy, 2-(methylamino)ethoxy, 3-(methylamino)propoxy, 2- 
(ethylamino)ethoxy, 3-(ethylamino)propoxy, 2-(^N-dimethylarnino)ethoxy, 3-(N,N- 
dimethylamino)propoxy, 2-(N 9 N-diethylamino)ethoxy, 3-(N,N-diethylamino)propoxy, 2-(N- 
methyl-N-methylsulphonylamino)ethoxy, S-^-methyl-N-methylsulphonylamino^ropoxy, 2- 

20 morpholinoethoxy, 3-morpholinopropoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 2- 
(methylpiperidino)ethoxy, 3-(methylpiperidino)propoxy 9 2-(ethylpiperidino)ethoxy, 3- 
(ethylpiperidino)propoxy, 2-((2-methoxyethyl)piperidino)ethoxy, 3-((2- 
methoxyethyl)piperidino)propoxy, 2-((2-methylsulphonyl)ethylpiperidino)ethoxy, 3-((2- 
methylsulphonyl)ethylpiperidino)propoxy, piperidin-3-ylmethoxy, piperidin-4-ylmethoxy, 2- 

25 (piperidin-3-yl)ethoxy, 2-(piperidin-4-yl)ethoxy, 3-(piperidin-3-yl)propoxy, 3-(piperidin-4- 
yl)propoxy, 2-(piperidin-2-yl)ethoxy, 3-(piperidin-2-yl)propoxy, (l-methylpiperidin-3- 
yl)methoxy, (l-methylpiperidin^-yl)methoxy, (l-cyanomethylpiperidin-3«yl)methoxy, (1- 
cyanomethylpiperidin-4-yl)methoxy, 2-(methylpiperidin-3-yl)ethoxy, 2-(methylpiperidin-4- 
yl)ethoxy, 2-{l-cyanomethylpiperidin-3-yl)ethoxy, 2-( 1 -cyanomethylpiperidin-4-yl)ethoxy, 3- 

30 (methylpiperidin-3-yl)propoxy, 3-(methylpiperidin-4-yl)propoxy, 3 -( 1 -cyanomethylpiperidin- 

3- yi)propoxy, 3-(l -cyanomethylpiperidin-4-yl)propoxy, 2-{ethylpiperidin-3 -yl)ethoxy, 2- 
(ethylpiperidin-4-yl)ethoxy, 3-(ethylpiperidin-3-yl)propoxy, 3-{ethyipiperidm-4-yl)propoxy, 
((2-methoxyethyl)piperidin-3-yl)inethoxy, ((2-methoxyethyl)piperidin-4-yl)methoxy, 2-((2- 
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methoxyethyl)piperidin-3-yl)ethoxy, 2<(2-methoxyethyl)piperidin-4-yl)ethoxy, 3-((2- 
methoxyethyl)piperidin-3-yl)propoxy, S-^-methoxyethy^piperidin^-yl^ropoxy, (l-(2- 
me%lsulphonyle%l)piperidin-3-yl)methoxy, (l-(2-methylsulphonylethyl)piperidin-4- 
yl)methoxy, 2<(2-methylsxilphonylethyl)piperidin-3-yl)ethoxy, 2-((2- 
5 methylsulphonylethyl)piperidin-4-yl)ethoxy, 3-((2-methylsulphonylethyl)piperidin-3- 
yl)propoxy 5 3-((2-methylsulphonylethyl)piperidin-4-yl)propoxy, l-isopropylpiperidin-2- 
ylmethoxy, l-isopropylpiperidin-3-ylmethoxy, l-isopropylpiperidin-4-ylmethoxy, 2-(l- 
isopropylpiperidm-2-yl)ethoxy^ 

4-yl)ethoxy, 3-(l-isopropylpiperidin-2-yl)propoxy 5 3-(l-isopropylpiperidin-3-yl)propoxy, 3- 

10 (l-isopropylpiperidin-4-yl)propoxy, 2-(piperidin-4-yloxy)ethoxy, 3-(piperidin-4- 

yloxy)propoxy, 2-(l-(cyanomethyl)piperidin-4-yloxy)ethoxy, 3-(l-(cyanomethyl)piperidin-4- 
yloxy)propoxy, 2-(l-(2-cyanoethyl)piperidin-4-yloxy)ethoxy, 3-(l-(2-cyanoethyl)piperidin-4- 
yloxy)propoxy, 2-(piperazin-l-yl)ethoxy, 3-(piperazin4-yl)propoxy, (pyrrolidin-2- 
yl)methoxy, 2-(pym)lidin-l-yl)ethoxy, 3-(pyrrolidin-l-yl)propoxy, (2-oxo-tetrahydro-2//- 

15 pyrrotidin-5-yl)methoxy, 5(jR)-(2-oxo-tetxahydro-^ 

tetrahydro-2H-pynoUdin-5-yl)methoxy, (l 9 3-dioxolan-2-yl)methoxy, 2-(l,3-dioxolan-2- 
yl)ethoxy, 2-(2-methoxyethylamino)ethoxy, 2-(N-(2-methoxyethyl)-N-methylamino)ethoxy, 
2-(2-hydroxyethylamino)ethoxy, 3-(2-methoxyethylamino)propoxy, 3-(N-(2-methoxyethyl)- 
N-methylamino)propoxy, 3-(2-hydroxyethylamino)propoxy, 2-(l,2,3-triazol-l-yl)ethoxy, 2- 

20 (l,2,3-triazol-2-yl)ethoxy, 2-(l,2,4-triazol-l-yl)ethoxy, 2-(l,2,4-triazol-4-yl)ethoxy, 4- 
pyridylmethoxy, 2-(4-pyridyl)ethoxy, 3-(4-pyridyl)propoxy, 2-(4-pyridyloxy)ethoxy, 2-(4- 
pyridylamino)efhoxy, 2 -(4-oxo- 1 ,4-dihydro- 1 -pyridyl) ethoxy, 2-(2-oxo-imidazolidin-l- 
yl)ethoxy, 3-(2-oxo-imidazolidin-l-yl)propoxy ? 2-thiopioTpholiiioethoxy, 3- 
thiomorpholinopropoxy, 2-(l,l-dioxothiomorpholino)ethoxy, 3-(l f l- 

25 dioxothiomorpholino)propoxy, 2-(2-methoxyethoxy)ethoxy, 2-(4-methylpiperazin-l- 
yl)ethoxy, 3-(4-methylpiperazin-l-yl)propoxy, 3-(methylsulphinyl)propoxy, 3- 
(methylsulphonyl)propoxy 5 3-(ethylsulphinyl)propoxy, 3-(ethylsxilphonyl)propoxy, 2-(5- 
methyl- 1 ,2,4-triazol- 1 -yl)ethoxy, 2-((N-<3-morpholinopropylsulphonyl)-N- 
methyl)amino)ethoxy, 2-((N-methyl-N^pyridyl)amino)ethoxy, 3-(4- 

30 oxidomorpholino)propoxy, 2-(2^4-methylpiperazin-l-yl)ethoxy)ethoxy, 3-(2-(4- 
methylpiperazin-1 -yi)ethoxy)propoxy, 2-{2-moipholinoethoxy)ethoxy, 3-{2- 
moipholinoethoxyjpropoxy, 2-(tetrahydropyran-4-yloxy)elhoxy, 3-(tetrahydropyran-4- 
yloxy)propoxy, 2-((2-(pyrroUdin-l->d)e%l)c^amoyl)vinyI, 3-((2-(pyrrolidin-l- 
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yl)ethyl)caibamoyl)prop-2-en-l-yloxy, l<2-pyrroUdinyle%l)piperidin-4-ylmethoxy, l-(3- 
pyrrolidinylpropyl)piperidin-4-ylmethoxy, l-(2-piperidinylethyl)piperidin-4-ylmethoxy, l-(3- 
piperidinylpropyl)piperidin-4-ylmethoxy, l-(2-morpholinoethyl)piperidin-4-ylinetboxy, l-(3- 
morpholinopropyl)piperidin-4-ylmethoxy, l-(2-tMomorpholinoethyl)piperidin-4-ylmetho 

5 1 -(3-thiomorpholinopropyl)piperidin-4-ylmethoxy, 1 -(2-azetidinylethyl)piperidin-4- 

ylmethoxy, l-(3-azelidinylpropyl)piperidin-4-ylmethoxy, 3-morpholino-24iydroxypropoxy, 
(2/?)-3-moipholino-2-hydroxypropoxy, (2jS)-3-morpholino-2-hydroxypropoxy, 3-piperidino-2- 
hydroxypropoxy, (2 J R)-3-piperidino-2-hydroxypropoxy, (2S)-3-piperidino-2-hydroxypropoxy, 
3-pyrrolidin-l-yl-2-hydroxypropoxy, (2iJ)-3-pyrrolidin- 1 -yl-2-hydroxypropoxy, (25)-3- 

10 pyrrolidin-l-yl-2-hydroxypropoxy, 3-(l-methylpiperazin-4-yl)-2-hydroxypropoxy, (2i?)-3-(l- 
methylpiperazin-4-yl)-2-hydroxypropoxy, (25)-3-(l -methylpiperazin-4-yl)-2-hydroxypropoxy, 
3-(N,N^ethylamino)-2-hydroxypropoxy, (2i?)-3-(N,N-diethylaiiuno)-2-hydroxypropoxy, 
(2iS)-3-(^N-diethylamino)-2-hydroxypropoxy, 3-(isopropylamino)-2-hydroxypropoxy, (2R)- 
3-(isopropylamino)-2-hydroxypropoxy 3 (25)-3<isopropylamino)-2-hydroxypropoxy, 3-(N,N- 

15 diisopropylamino)-2-hydroxypropoxy, (2J?)-3-(^N-diisopropylamino)-2-hydroxypropoxy or 
(25)-3-(^N-diisopropylamino)-2-hydroxypropoxy. 

Where one of the R 2 substituents is R 5 X*- the substituent R 5 X*- is preferably at the 
5- or 7-position of the cinnoline ring, more preferably at the 7-position of the cinnoline ring. 
When one of the R 2 substituents is at the 6-position of the cinnoline ring it is 

20 preferably hydrogen, halogeno, C^alkyl, trifluoromethyl, cyano, Ci. 3 alkoxy, Ci_ 
3 aUcylsulphanyl or -NR 3 R 4 (wherein R 3 and R 4 are as defined hereinbefore). 

When one of the R 2 substituents is at the 6-position of the cinnoline ring it is more 
preferably hydrogen, Ci-3alkoxy, cyano, trifluoromethyl, Ci^alkylsulphanyl, fluoro, chloro, 
bromo ornitro. 

25 When one of the R 2 substituents is at the 6-position of the cinnoline ring it is 

particularly hydrogen, methoxy or cyano. 

When one of the R 2 substituents is at the 6-position of the cinnoline ring it is 
especially methoxy. 

In another aspect of the present invention there is provided the use of compounds of 
30 the formula la: 
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5 




(la) 

10 wherein 

R a ,R b , R'.R'.nand m are as defined hereinbefore and Za represents -0-, -NH- or -S-; 
or a salt thereof, or a prodrug thereof for example an ester or an amide, in the manufacture of a 
medicament for use in the production of an antiangiogenic and/or vascular permeability 
reducing effect in warm-blooded animals such as humans. 
15 In a further aspect of the present invention there is provided the use of compounds of 

the formula lb: 




wherein R a , R b , R\ R 2 , n and m are as defined hereinbefore and Zb represents -0- or -NH-; 
or a salt thereof or a prodrug thereof for example an ester or an amide, in the manufacture of a 
medicament for use in the production of an antiangiogenic and/or vascular permeability 
reducing effect in warm-blooded animals such as humans. 
30 In a further aspect of the present invention there is provided the use of compounds of 

the formula lb as defined hereinbefore, with the proviso that R 2 at the 7-position of the 
cinnoline ring cannot have any value selected from hydrogen, methyl, methoxy and chloro; 
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or a salt thereof, or a prodrug thereof for example an ester or an amide, in the manufacture of a 

medicament for use in the production of an antiangiogenic and/or vascular permeability 

reducing effect in warm-blooded animals such as humans. 

According to another aspect of the present invention there is provided a compound 
5 of the formula I as defined hereinbefore and salts thereof, and prodrugs thereof for example 

esters, amides and sulphides, preferably esters and amides. 

According to another aspect of the present invention there is provided a compound 

of the formula I 1 as defined hereinbefore and salts thereof, and prodrugs thereof for example 

esters, amides and sulphides, preferably esters and amides. 
10 According to another aspect of the present invention there is provided a compound 

of the formula la as defined hereinbefore and salts thereof, and prodrugs thereof for example 

esters, amides and sulphides, preferably esters and amides. 

According to another aspect of the present invention there is provided a compound 

of the formula lb as defined hereinbefore and salts thereof, and prodrugs thereof for example 
15 esters, amides and sulphides, preferably esters and amides. . 

According to another aspect of the present invention there is provided a compound 

of the formula lb as defined hereinbefore with the proviso that R 2 at the 7-position of the 

cinnoline ring cannot have any value selected from hydrogen, methyl, methoxy and chloro; 

and salts thereof, and prodrugs thereof for example esters, amides and sulphides, preferably 
20 esters and amides. 

Preferred compounds of the present invention include 

4-(4-fluoro-2-methylmdol-5-yto 

7-(3-(l,l^oxothiomoipholm^^ 

methoxycinnoline, 
25 4^4-fluoro-2-methylindol-5-ylo^^ 

methoxycinnoline, and 

4-(4-fluoro-2-methylmdol-5-yloxy^ and salts 

thereof 

More preferred compounds of the present invention include 
30 4-(4-fluoro-2-methylmdol-5-yloxy}-6- 
4-(4-fluorcH2-methylindol-5-yloxy)-6-m 
4-(4-fluoro-2-methylmdol-5-yioxy^ 
methoxycinnoline, 
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4-(4-fluoro-2-me%lindol-5-yloxy)-6-met^^^ 
7-benzyloxy^(4-fluoro-2-mefhylindol-5-yloxy)-6-methoxycim 
4-(4-fluoro-2-methylindol-5-yloxy)-7^ 
methoxycinnoline, 
5 4-(4-fluoro-2-methylindol-5-yl)oxy-6-m 
yl)propoxy)cinnoline, 

4-(4-fluoro-2-methylindol-5-yloxy)-6-^^ and 
salts thereof. 

For the avoidance of doubt it is to be understood that where in this specification a 

10 group is qualified by hereinbefore defined' or 'defined hereinbefore' the said group 

encompasses the first occurring and broadest definition as well as each and all of the preferred 
definitions for that group. 

In this specification unless stated otherwise the term "alkyl" includes both straight 
and branched chain alkyl groups but references to individual alkyl groups such as "propyl" are 

15 specific for the straight chain version only. An analogous convention applies to other generic 
terms. Unless otherwise stated the term "alkyl" advantageously refers to chains with 1-6 
carbon atoms, preferably 1-4 carbon atoms. The term "alkoxy" as used herein, unless stated 
otherwise includes "alkyl"-0- groups in which "alkyl" is as hereinbefore defined. The term 
"aryl" as used herein unless stated otherwise includes reference to a C<>-io aryl group which 
. 20 may, if desired, carry one or more substituents selected from halogeno, alkyl, alkoxy, nitro, 
trifluoromethyl and cyano, (wherein alkyl and alkoxy are as hereinbefore defined). The term 
"aryloxy" as used herein unless otherwise stated includes "aryl"-0-groups in which "aryl" is 
as hereinbefore defined. The tenn "sulphonyloxy" as used herein refers to alkylsulphonyloxy 
and arylsulphonyloxy groups in which "alkyl" and "aryl" are as hereinbefore defined. The 

25 term "alkanoyl" as used herein unless otherwise stated includes formyl and alkylC=0 groups 
in which "alkyl" is as defined hereinbefore, for example C2alkanoyl is ethanoyl and refers to 
CH3C=0, Ci alkanoyl is formyl and refers to CHO. In this specification unless stated 
otherwise the term "alkenyl" includes both straight and branched chain alkenyl groups but 
references to individual alkenyl groups such as 2-butenyl are specific for the straight chain 

30 version only. Unless otherwise stated the term "alkenyl" advantageously refers to chains with 
2-5 carbon atoms, preferably 3-4 carbon atoms. In this specification unless stated otherwise 
the term "alkynyl" includes both straight and branched chain alkynyl groups but references to 
individual alkynyl groups such as 2-butynyl are specific for the straight chain version only. 
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Unless otherwise stated the term "alkynyl" advantageously refers to chains with 2-5 carbon 
atoms, preferably 3-4 carbon atoms. Unless stated otherwise the term "haloalkyl" refers to an 
alkyl group as defined hereinbefore which bears one or more halogeno groups, such as for 
example trifluoromethyl. 
5 For the avoidance of any doubt, where R 2 has a value of substituted or unsubstituted 

Ci-salkyl, R 2 has been selected from d^alkyl or from a group R 5 X* wherein X 1 is a direct 
bond or -CH2- and R 5 is Ci-salkyl which may be unsubstituted or which may be substituted 
with one or more groups selected from hydroxy, fluoro, chloro, bromo and amino. 

Within the present invention it is to be understood that a compound of the formula I or 

10 a salt thereof may exhibit the phenomenon of tautomerism and that the formulae drawings 
within this specification can represent only one of the possible tautomeric forms. It is to be 
understood that the invention encompasses any tautomeric form which inhibits VEGF 
receptor tyrosine kinase activity and is not to be limited merely to any one tautomeric form 
utilised within the formulae drawings. The formulae drawings within this specification can 

15 represent only one of the possible tautomeric forms and it is to be understood that the 
specification encompasses all possible tautomeric forms of the compounds drawn not just 
those forms which it has been possible to show graphically herein. 

It will be appreciated that compounds of the formula I or a salt thereof may possess an 
asymmetric carbon atom. Such an asymmetric carbon atom is also involved in the 

20 tautomerism described above, and it is to be understood that the present invention 
encompasses any chiral form (including both pure enantiomers, scalemic and racemic 
mixtures) as well as any tautomeric form which inhibits VEGF receptor tyrosine kinase 
activity, and is not to be limited merely to any one tautomeric form or chiral form utilised 
within the formulae drawings. It is to be understood that the invention encompasses all 

25 optical and diastereomers which inhibit VEGF receptor tyrosine kinase activity. It is further 
to be understood that in the names of chiral compounds (R,S) denotes any scalemic or racemic 
mixture while (R) and (S) denote the enantiomers. In the absence of (RJS) y (R) or (5) in the 
name it is to be understood that the name refers to any scalemic or racemic mixture, wherein a 
scalemic mixture contains R and S enantiomers in any relative proportions and a racemic 

30 mixture contains R and S enantiomers in the ration 50:50. 

It is also to be understood that certain compounds of the formula I and salts thereof can 
exist in solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be 
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understood that the invention encompasses all such solvated forms which inhibit VEGF 
receptor tyrosine kinase activity. 

For the avoidance of any doubt, it is to be understood that when X 1 is, for example, a 
group of formula -NR 6 C(0)-, it is the nitrogen atom bearing the R 6 group which is attached to 
5 the cinnoline ring and the carbonyl (C(O)) group is attached to R 5 , whereas when X 1 is, for 
example, a group of formula -C(0)NR 7 -, it is the carbonyl group which is attached to the 
cinnoline ring and the nitrogen atom bearing the R 7 group is attached to R 5 . A similar 
convention applies to the other two atom X 1 linking groups such as -NR 9 S0 2 - and -S0 2 NR 8 -. 
When X 1 is -NR 10 - it is the nitrogen atom bearing the R 10 group which is linked to the 
10 cinnoline ring and to R 5 . An analogous convention applies to other groups. It is further to be 
understood that when X 1 represents -NR 10 - and R 10 is Ci- 3 alkoxyC 2 . 3 alkyl it is the C 2 -3alkyl 
moiety which is linked to the nitrogen atom of X 1 and an analogous convention applies to 
other groups. 

For the avoidance of any doubt, it is to be understood that in a compound of the 

15 formula I when R 5 is, for example, a group of formula Ci-3alkylX 9 Ci- 3 alkylR 29 , it is the 

terminal Ci-3alkyl moiety which is linked to X 1 , similarly when R 5 is, for example, a group of 
formula C 2 .salkenylR 28 it is the C 2 -5alkenyl moiety which is linked to X 1 and an analogous 
convention applies to other groups. When R 5 is a group l-R 29 prop-l-en-3-yl it is the first 
carbon to which the group R 29 is attached and it is the third carbon which is linked to X 1 and 

20 an analogous convention applies to other groups. 

For the avoidance of any doubt, it is to be understood that in a compound of the 
formula I when R 5 is, for example, R 28 and R 28 is a pyrrolidinyl ring which bears a group -(-O- 
)f(CMalkyl)gringD, it is the -O- or Ci^alkyl which is linked to the pyrrolidinyl ring, unless f 
and g are both 0 when it is ring D which is linked to the pyrrolidinyl ring and an analogous 

25 convention applies to other groups. 

For the avoidance of any doubt, it is to be understood that when R 29 carries a Ci. 
4 aminoalkyl substituent it is the Ci-4alkyl moiety which is attached to R 29 whereas when R 29 
carries a CMalkylamino substituent it is the amino moiety which is attached to R 29 and an 
analogous convention applies to other groups. 

30 For the avoidance of any doubt, it is to be understood that when R 28 carries a Ci_ 

4 alkoxyCi-4aIkyl substituent it is the C^aHcyl moiety which is attached to R 28 and an 
analogous convention applies to other groups. 
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For the avoidance of any doubt, it is to be understood that when R 1 is -Ci-salkyl(ring 
B) it is the alkyl chain which is linked to the indole group and ring B is attached to the alkyl 
chain and an analogous convention applies to other groups. 

For the avoidance of any doubt, it is to be understood that when R b is C2- 
5 5alkenylaminoCMalkyl, it is the Ci^alkyl group which is linked to the nitrogen atom of the 
5-membered ring and an analogous convention applies to other groups. 

The present invention relates to the compounds of formula I as hereinbefore defined as 
well as to the salts thereof. Salts for use in pharmaceutical compositions will be 
phannaceutically acceptable salts, but other salts may be useful in the production of the 

10 compounds of formula I and their pharmaceutically acceptable salts. Phannaceutically 
acceptable salts of the invention may, for example, include acid addition salts of the 
compounds of formula I as hereinbefore defined which are sufficiently basic to form such 
salts. Such acid addition salts include for example salts with inorganic or organic acids 
affording pharmaceutically acceptable anions such as with hydrogen halides (especially 

1 5 hydrochloric or hydrobromic acid of which hydrochloric acid is particularly preferred) or with 
sulphuric or phosphoric acid, or with trifluoroacetic, citric or maleic acid. In addition where 
the compounds of formula I are sufficiently acidic, pharmaceutically acceptable salts may be 
formed with an inorganic or organic base which affords a pharmaceutically acceptable cation. 
Such salts with inorganic or organic bases include for example an alkali metal salt, such as a . 

20 sodium or potassium salt, an alkaline earth metal salt such as a calcium or magnesium salt, an 
ammonium salt or for example a salt with methylamine, dimethylamine, trimethylamine, 
piperidine, morpholine or tris-(2-hydroxyethyl)amine. 

A compound of the formula I, or salt thereof, and other compounds of the invention 
(as hereinafter defined) may be prepared by any process known to be applicable to the 

25 preparation of chemically-related compounds. Such processes include, for example, those 
illustrated in International Patent Application Publication No. WO 97/34876 and in 
International Patent Application Publicaiton No. WO 00/47212 (Application No. 
PCT/GB00/00373). Such processes also include, for example, solid phase synthesis. Such 
processes, are provided as a further feature of the invention and are as described hereinafter. 

30 Necessary starting materials may be obtained by standard procedures of organic chemistry. 
The preparation of such starting materials is described within the accompanying non-limiting 
Examples. Alternatively necessary starting materials are obtainable by analogous procedures 
to those illustrated which are within the ordinary drill of an organic chemist. 
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Thus, the following processes (a) to (f) and (i) to (vi) constitute further features of 
the present invention. 
Synthesis of Compounds of Formula I 

(a) Compounds of the formula I and salts thereof may be prepared by the reaction of a 
5 compound of the formula IE: 



10 




(m) 



(wherein R a , R and m are as defined hereinbefore and L is a displaceable moiety), with a 
15 compound of the formula IV: 

R b 
I 

20 G 4 

(IV) 

(wherein R b , R 1 , Gi, G 2 , G 3 , G 4 , G 5 , Z and n are as defined hereinbefore) to obtain compounds 
of the formula I and salts thereof A convenient displaceable moiety L l is, for example, a 
halogeno, alkoxy (preferably Ci^alkoxy), aiyloxy, alkylsulphanyl, arylsulphanyl, 

25 alkoxyalkylsulphanyl or sulphonyloxy group, for example a chloro, bromo, methoxy, 
phenoxy, methylsulphanyl, 2-methoxyethylsulphanyl, methanesulphonyloxy or 
toluene-4-sulphonyloxy group. 

The reaction is advantageously effected in the presence of a base. When Z is -O 
such a base is, for example, an organic amine base such as, for example, pyridine, 2,6-lutidine, 

30 collidine, 4-dimethylaminopyridine, triethylamine, morpholine, N-methylmoipholine or 
diazabicyclo[5 A0]undec-7-ene, tetramethylguanidine or for example, an alkali metal or 
alkaline earth metal carbonate or hydroxide, for example sodium carbonate, potassium 
carbonate, cesium carbonate, calcium carbonate, sodium hydroxide or potassium hydroxide. 
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Alternatively such a base is, for example, an alkali metal hydride, for example sodium 
hydride, or an alkali metal or alkaline earth metal amide, for example sodium amide, sodium 
bis(trimethylsilyl)amide, potassium amide or potassium bis(trimethylsilyl)amide. The 
reaction is preferably effected in the presence of an inert solvent or diluent, for example an 

5 ether such as tetrahydrofuran or 1,4-dioxan, an aromatic hydrocarbon solvent such as toluene, 
or a dipolar aprotic solvent such as N,N-dimethylformamide, N,N-dimethylacetamide, 
N-methylpyrrolidin-2-one or dimethyl sulphoxide. The reaction is conveniently effected at a 
temperature in the range, for example, 10 to 150°C, preferably in the range 20 to 1 10°C. 

When Z is -NH- the reaction is advantageously effected in the presence of either an 

10 acid or a base. Such an acid is for example, an anhydrous inorganic acid such as hydrochloric 
acid, in the presence of a protic solvent or diluent, for example an alcohol or ester such as 
methanol, ethanol, 2-propanol, 2-pentanol. 

When it is desired to obtain the acid salt, the free base may be treated with an acid 
such as a hydrogen halide, for example hydrogen chloride, sulphuric acid, a sulphonic acid, 

15 for example methane sulphonic acid, or a carboxylic acid, for example acetic or citric acid, 
using a conventional procedure. 

(b) Production of those compounds of formula I and salts thereof wherein at least one 
R 2 is R 5 X* wherein R 5 is as defined hereinbefore and X 1 is -0-, -S-, -OC(0)- or -NR 10 - 
(wherein R 10 independently represents hydrogen, Ci-3alkyl or Ci-3alkoxyC2-3alkyl) can be 
20 achieved by the reaction, conveniently in the presence of a base (as defined hereinbefore in 
process (a)) of a compound of the formula V: 




WO 02/12228 



-57- 



PCT/GB01/03533 



(wherein R a , R b , Z, Gi, G2, G 3 , G 4 , G 5 , R\ R 2 and n are as hereinbefore defined and X 1 is as 
hereinbefore defined in this section and s is an integer from 0 to 2) with a compound of 
formula VI: 



(wherein R 5 and L 1 are as hereinbefore defined), L l is a displaceable moiety for example a 
halogeno or sulphonyloxy group such as a bromo, methanesulphonyloxy or toluene-4- 
sulphonyloxy group, or L 1 may be generated in situ from an alcohol under standard Mitsunobu 

10 conditions ("Organic Reactions", John Wiley & Sons Inc, 1992, vol 42, chapter 2, David L 
Hughes). The reaction is preferably effected in the presence of a base (as defined hereinbefore 
in process (a)) and advantageously in the presence of an inert solvent or diluent (as defined 
hereinbefore in process (a)), advantageously at a temperature in the range, for example 10 to 
150°C, conveniently at about 50°C. 

1 5 (c) Compounds of the formula I and salts thereof wherein at least one R 2 is R 5 X* 
wherein R 5 is as defined hereinbefore and X 1 is -O-, -S-, -OC(0)- or -NR 10 - (wherein R 10 
represents hydrogen, Ci^alkyl or Ci-3alkoxyC2-3alkyl) may be prepared by the reaction of a 
compound of the formula VH: 



5 



(VQ 



20 



25 




H 



(vn) 



with a compound of the formula VHfc 



30 



R 5 -X ! -H 



(vm) 
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(wherein L 1 , R a , R b , R 1 , R 2 , R 5 , Gi, G 2 , G 3 , G 4 , G 5 , Z, n and s are all as hereinbefore defined 
and X 1 is as hereinbefore defined in this section). The reaction may conveniently be effected 
in the presence of a base (as defined hereinbefore in process (a)) and advantageously in the 
presence of an inert solvent or diluent (as defined hereinbefore in process (a)), advantageously 
5 at a temperature in the range, for example 10 to 150°C, conveniently at about 100°C. 

(d) Compounds of the formula I and salts thereof wherein at least one R 2 is R 5 X l wherein 
X 1 is as defined hereinbefore and R 5 is Ci-salkylR 62 , wherein R 62 is selected from one of the 
following nine groups: 

1) X 10 Ci_ 3 alkyl (wherein X 10 represents -0-, -S-, -SCV, -NR 63 C(0)- or-NR 64 S0 2 - (wherein 
10 R 63 and R 64 which may be the same or different are each hydrogen, Ci^alkyl or CioalkoxyC 2 . 

aalkyl); 

2) NR 65 R 66 (wherein R 65 and R 66 which maybe the same or different are each hydrogen, Ci- 
3 alkyl or Ci.3alkoxyC 2 . 3 alkyl); 

3) X n Ci. 5 alkylX 5 R 22 (wherein X 11 represents -0-, -S-, -S0 2 -, -NR 67 C(0)-, -NR 68 S0 2 - or- 

1 5 NR 69 - (wherein R 67 , R 68 , and R 69 which may be the same or different are each hydrogen, Ci_ 
3 alkyl or Ci- 3 alkoxyC 2 . 3 alkyl) and X 5 and R 22 are as defined hereinbefore); 

4) R 28 (wherein R 28 is as defined hereinbefore); 

5) X 12 R 29 (wherein X 12 represents -0-, -S-, -S0 2 -, -NR 70 C(O)-, -NR^SCb-, or-NR 72 - 
(wherein R 70 , R 71 , and R 72 which may be the same or different are each hydrogen, Cualkyl or 

20 Ci. 3 alkoxyC2-3alkyl) and R 29 is as defined hereinbefore); and 

6) X 13 Ci. 3 alkylR 29 (wherein X 13 represents -0-, -S-, -S0 2 -, -NR 73 C(0>, -NR 74 S0 2 - or-NR 75 - 
(wherein R 73 , R 74 and R 75 each independently represents hydrogen, C,. 3 alkyl or 
Ci-3alkoxyC 2 _3alkyl) and R 29 is as defined hereinbefore); 

7) R 29 (wherein R 29 is as defined hereinbefore); 

25 8) X 13 Ci^alkylR 28 (wherein X 13 and R 28 are as defined hereinbefore); and 

9) R^^Malkyl^X^R 55 (wherein q, r, X 9 , R 54 and R 55 are as defined hereinbefore); 
may be prepared by reacting a compound of the formula IX: 
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5 




(K) 

10 

(wherein L 1 , X 1 , R a s R b , R l 9 R 2 , Gi, G 2 , G 3 , G 4 , G 5 , Z, n and s are as hereinbefore defined) 
with a compound of the formula X: 

R 62 -H (X) 

15 (wherein R 62 is as defined hereinbefore) to give a compound of the formula I or salt thereof. 
The reaction may conveniently be effected in the presence of a base (as defined hereinbefore 
in process (a)) and advantageously in the presence of an inert solvent or diluent (as defined 
hereinbefore in process (a)), and at a temperature in the range, for example 0 to 150°C, 
conveniently at about 50°C. 

20 Processes (a) and (b) are preferred over processes (c) and (d). 

Process (a) is preferred over processes (b), (c) and (d). 
(e) The production of those compounds of the formula I and salts thereof wherein one 
or more of the substituents (R 2 ) m is represented by -NR 76 R 77 , where one (and the other is 
hydrogen) or both of R 76 and R 77 are Ci^alkyl, may be effected by the reaction of compounds 

25 of formula I wherein the substituent (R 2 ) m is an amino group and an alkylating agent, 
preferably in the presence of a base as defined hereinbefore. Such alkylating agents are 
Ci-3alkyl moieties bearing a displaceable moiety as defined hereinbefore such as Ci^alkyl 
halides for example Ci^alkyl chloride, bromide or iodide. The reaction is preferably effected 
in the presence of an inert solvent or diluent (as defined hereinbefore in process (a)) and at a- 

30 temperature in the range, for example, 10 to 100°C, conveniently at about ambient > 
temperature. The production of compounds of formula I and salts thereof wherein one or 
more of the substituents R 2 is an amino group may be effected by the reduction of a 
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corresponding compound of formula I wherein the substituent(s) at the corresponding 
positions) of the cinnoline group is/are a nitro group(s). The reduction may conveniently be 
effected as described in process (i) hereinafter. The production of a compound of formula I 
and salts thereof wherein the substituent(s) at the corresponding position(s) of the cinnoline 
5 group is/are a nitro group(s) may be effected by the processes described hereinbefore and 
hereinafter in processes (a-d) and (i-v) using a compound selected from the compounds of the 
formulae (I-XXII) in which the substituent(s) at the corresponding position(s) of the cinnoline 
group is/are a nitro group(s). 

(f) Compounds of the formula I and salts thereof wherein X 1 is -SO- or -S0 2 - may be 
10 prepared by oxidation from the corresponding compound in which X 1 is -S- or -SO- (when X 1 
is -S0 2 - is required in the final product). Conventional oxidation conditions and reagents for 
such reactions are well known to the skilled chemist. 
Synthesis of Intermediates 

(i) The compounds of formula DDL and salts thereof in which L 1 is halogeno may for 
1 5 example be prepared by halogenating a compound of the formula XI: 



wherein R a , R 2 and m are as hereinbefore defined). 

Convenient halogenating agents include inorganic acid halides, for example thionyl 
chloride, phosphorus(m)chloride, phosphorus(V)oxychloride and phosphorus(V)chloride. 

25 The halogenation reaction may be effected in the presence of an inert solvent or diluent such 
as for example a halogenated solvent such as methylene chloride, trichloromethane or carbon 
tetrachloride, or an aromatic hydrocarbon solvent such as benzene or toluene, or the reaction 
may be effected without the presence of a solvent The reaction is conveniently effected at a 
temperature in the range, for example 10 to 150°C, preferably in the range 40 to 100°C. 

30 The compounds of formula XI and salts thereof may, for example, be prepared by 

reacting a compound of the formula XH: 



O 




H 



20 



(XI) 
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O 




H 



5 



(xn) 



(wherein R a , R , s and L are as hereinbefore defined) with a compound of the formula VIII as 
1 0 hereinbefore defined. The reaction may conveniently be effected in the presence of a base (as 
defined hereinbefore in process (a)) and advantageously in the presence of an inert solvent or 



for example 10 to 150°C, conveniently at about 1 10°C. 

The compounds of formula XI and salts thereof may also be prepared by cyclising a 
15 compound of the formula XIII: 

O 



(wherein R and m are as hereinbefore defined) whereby to form a compound of formula XI or 
salt thereof. The cyclisation may be conveniently effected in the presence of a mineral or 
organic acid, for example sulphuric acid, hydrochloric acid or acetic acid or a mixture thereof, 

25 preferably at a temperature in the range 20°C to 100°C, especially 50-80°C or if desired under 
pH-controlled conditions, advantageously at a pH of 4.0 to 8.5. Preferably the pH of the 
solution is maintained within the range of 6.5 to 8.0. The desired pH is conveniently obtained 
by the use of an inert base or by the use of an aqueous solution of such a base. Bases which 
may be used include alkali metal bicarbonates, carbonates or hydroxides or organic amines 

30 such as for example pyridine or tertiary amines such as triethylamine, diisopropylethylamine, 
2,6-lutidine, collidine, 4-dimethylaminopyridine or methyhnorpholine [for example as 
described in US Patent No. 4,620,000 (L.R. Denes) or DD 258809 (Hirsch et al.)] 



diluent (as defined hereinbefore in process (a)), advantageously at a temperature in the range, 




20 



pan) 
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The compounds of formula XHI and salts thereof, may for example be prepared by 
diazotisation of a compound of the formula XIV: 



0 



5 




NH 2 



CH3 



H 



(XIV) 



10 



(wherein R and m are as hereinbefore defined). The diazotisation is conveniently effected by 
the use of an alkali metal nitrite, such as sodium nitrite, in the presence of a mineral acid such 
as hydrochloric or sulphuric acid or in the presence of an organic acid such as acetic acid or in 
the presence of a mixture of such acids. The diazotisation is advantageously effected at a 

1 5 temperature in the range between the freezing point of the reaction mixture and 20°C, 
preferably from 0 to 20°C. 

Preferably the compounds of formula XI are prepared by diazotisation and in situ 
cyclisation of the resulting compound of formula XHI for example as described by Borsch W. 
and Herbert A. Aonalen der Chemie, Volume 546, p293-303. 

20 Compounds of formula XIV and salts thereof, may for example be prepared by 

reduction of the nitro group in a compound of formula XV: 



(wherein R and m are as hereinbefore defined) to yield a compound of formula XTV as 
30 hereinbefore defined or salt thereof The reduction of the nitro group may conveniently be 
effected by any of the procedures known for such a transformation. The reduction may be 
carried out, for example, by the hydrogenation of a solution of the nitro compound in the 
presence of an inert solvent or diluent as defined hereinbefore in the presence of a metal 



0 



25 




H 



O 



(XV) 
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effective to catalyse hydrogenation reactions such as palladium or platinum. A further reducing 
agent is, for example, an activated metal such as activated iron (produced for example by 
washing iron powder with a dilute solution of an acid such as hydrochloric acid). Thus, for 
example, the reduction may be effected by heating the nitro compound and the activated metal 
5 in the presence of a solvent or diluent such as a mixture of water and alcohol, for example 
methanol or ethanol, to a temperature in the range, for example 50 to 150°C, conveniently at 
about 70°C. 

Where the reduction is effected in the presence of activated iron, this is 
advantageously produced in sitm conveniently by the use of iron, generally iron powder, in the 
10 presence of acetic acid/water and preferably at about 100°C. 

The compounds of formula XV and salts thereof may for example be produced by 
reacting a compound of formula XVI: 



O 



15 




(XVI) 

20 

(wherein R 2 , s and L l are as hereinbefore defined) with a compound of formula VIH as 
hereinbefore defined to yield a compound of formula XV as hereinbefore defined or salt 
thereof. The reaction of the compounds of formula XVI and VIH is conveniently effected under 
conditions as described for process (c) hereinbefore. 
25 Compounds of formula XVI and salts thereof may for example be prepared by 

nitration of a compound of the formula XVII: 



O 




(XVII) 
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(wherein R , s and L are as hereinbefore defined) whereby to form a compound of formula 
XVII as hereinbefore defined or a salt thereof. The nitration is conveniently effected in the 
presence of nitric acid which may be dilute or concentrated, but is preferably about 70% nitric 
acid. The nitration is conveniently effected at a temperature in the range 0 to 20°C. The 

5 nitration may also be effected in the presence of a Lewis acid catalyst such as tin(IV)chloride. 
Where a Lewis acid catalyst is used the reaction is advantageously effected at a lower 
temperature, conveniently in the range -50 to 0°C, preferably at about -30°C, preferably in the 
presence of methylene chloride. 

The compounds of formula XV, as defined hereinbefore, and salts thereof may for 

1 0 example be prepared by nitration of compounds of the formula XVII in which the L 1 moiety is 
replaced by R 2 . The nitration is conveniently effected as described hereinbefore. 

The compounds of formula XII, as defined hereinbefore, and salts thereof may for 
example be prepared from compounds of the formulae XIII and XTV, in which the R 2 group(s) 
is/are replaced by the moiety L 1 , the reactions may be effected by processes as described above 

1 5 for the preparation of compounds of formula XI from compounds of formulae XDI and XIV. 
Compounds of the formula XIV in which the R 2 group is replaced by the moiety L 1 may be 
prepared by the reduction of the nitro group in compounds of the fonnua XVI, the reduction 
may be effected as defined hereinbefore. 

The compounds of formula HI and salts thereof wherein at least one R 2 is R 5 X* and 

20 wherein X 1 is -0-, -S-, -S0 2 -, -OC(Oh -C(0)NR 7 -, -S0 2 NR 8 - or -NR 10 - (wherein R 7 , R 8 and 
R 10 each independently represents hydrogen, Ci^alkyl or Ci-3alkoxyC2-3alkyl), may also be 
prepared for example by reacting a compound of the formula XVIII: 




(xvm) 



(wherein R\ R 2 and s are as hereinbefore defined, X 1 is as hereinbefore defined in this section 
and L 2 represents a displaceable protecting moiety) with a compound of the formula VI as 
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hereinbefore defined, whereby to obtain a compound of formula HI in which L is represented 
byL 2 . 

A compound of fonnula XVIII is conveniently used in which L 2 represents a chloro 
group or a phenoxy group which may if desired carry up to 5 substituents, preferably up to 2 
5 substituents, selected from halogeno, nitro and cyano. The reaction may be conveniently 
effected under conditions as described for process (b) hereinbefore. 

The compounds of formula XVIII and salts thereof may for example be prepared by 
deprotecting a compound of the formula XIX: 



L 2 




(XIX) 

(wherein R a , R 2 , s and L 2 are as hereinbefore defined, P l is a protecting group and X 1 is as 
15 hereinbefore defined in the section describing compounds of the formula XVHT). The choice 
of protecting group P 1 is within the standard knowledge of an organic chemist, for example 
those included in standard texts such as "Protective Groups in Organic Synthesis" T.W. 
Greene and R.G.M.Wuts, 2nd Ed. Wiley 1991, including N-sulphonyl derivatives (for 
example, p-toluenesulphonyl), carbamates (for example, t-butyl caibonyl), N-alkyl derivatives 
20 (for example, 2-chloroethyl, benzyl) and amino acetal derivatives (for example 

benzyloxymethyl). The removal of such a protecting group may be effected by any of the 
procedures known for such a transformation, including those reaction conditions indicated in 
standard texts such as that indicated hereinbefore, or by a related procedure. Deprotection 
may be effected by techniques well known in the literature, for example where P 1 represents a 
25 benzyl group deprotection may be effected by hydrogenolysis or by treatment with 
trifluoroacetic acid. 

One compound of formula III may if desired be converted into another compound of 
fonnula HI in which the moiety L l is different. Thus for example a compound of fonnula IH 
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in which L 1 is other than halogeno, for example optionally substituted phenoxy, may be 
converted to a compound of formula HI in which L 1 is halogeno by hydrolysis of a compound 
of formula III (in which L 1 is other than halogeno) to yield a compound of formula XI as 
hereinbefore defined, followed by introduction of halide to the compound of formula XI, thus 
5 obtained as hereinbefore defined, to yield a compound of formula IH in which L 1 represents 
halogen. 

(ii) Compounds of formula IV may be prepared by any of the methods known in the 
art, such as for example those described in 'Indoles Part I", "Indoles Part IF', 1972 John Wiley 
& Sons Ltd and 'Indoles Part DT 1979, John Wiley & Sons Ltd, edited by W. J. Houlihan. 

1 0 Compounds of formula IV may be prepared by any of the methods described in the Examples 
hereinafter. 

Compounds of formula IV may be prepared by any of the processes described in International 
Patent Application Publication No. WO 00/47212, the entire content of which is included 
herein by reference, with particular reference to the processes described in WO 00/47212 in 
15 Examples 48, 182 237, 242, 250 and 291 therein. 

For example the azaindole 2-methyl-l//-pyrrolo[2,3-6]pyridin-5-ol, maybe prepared 
according to the method described in Reference Example 1 hereinafter. 

(iii) Compounds of formula V as hereinbefore defined and salts thereof may be made by 
deprotecting the compound of formula XX: 

20 



25 




(XX) 

30 

(wherein R 8 , R b , Z, R 1 , R 2 , Gi, G 2 , G3, G>, G 5 , P 1 , n and s are as hereinbefore defined and X 1 
is as hereinbefore defined in the section describing compounds of tire formula V) by a process 
for example as described in (i) above. 
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Compounds of the formula XX and salts thereof may be made by reacting 
compounds of the formulae XK and IV as hereinbefore defined, under the conditions 
described in (a) hereinbefore, to give a compound of the formula XX or salt thereof, 
(iv) Compounds of the formula VII and salts thereof may be made by reacting a 
5 compound of the formula XXI: 




(XXI) 

(wherein R a , R 2 , s and each L 1 are as hereinbefore defined and the L 1 in the 4-position and the 
1 5 other L 1 in a further position on the cinnoline ring may be the same or different) with a 

compound of the formula IV as hereinbefore defined, the reaction for example being effected 
by a process as described in (a) above. 

(v) Compounds of formula IX as defined hereinbefore and salts thereof may for 
example be made by the reaction of compounds of formula V as defined hereinbefore with 

20 compounds of the formula XXH: 

L^Q.salkyl-L 1 (XXII) 

(wherein L 1 is as hereinbefore defined) to give compounds of formula IX or salts thereof. The 
25 reaction may be effected for example by a process as described in (b) above. 

(vi) Intermediate compounds wherein X 1 is -SO- or -S0 2 - may be prepared by oxidation 
from the corresponding compound in which X 1 is -S- or -SO- (when X 1 is -S0 2 - is required in 
the final product). Conventional oxidation conditions and reagents for such reactions are well 
known to the skilled chemist 

30 When a pharmaceutical^ acceptable salt of a compound of the formula I is required, 

it may be obtained, for example, by reaction of said compound with, for example, an acid 
using a conventional procedure, the acid having a pharmaceutically acceptable anion. 
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Many of the intermediates defined herein, for example, those of the formulae IV, V, 
VII, EX and XX are novel and these are provided as a further feature of the invention. The 
preparation of these compounds is as described herein and/or is by methods well known to 
persons skilled in the art of organic chemistry. 
5 The identification of compounds which potently inhibit the tyrosine kinase activity 

associated with VEGF receptors such as Fit and/or KDR and which inhibit angiogenesis 
and/or increased vascular permeability is desirable and is the subject of the present invention. 
These properties may be assessed, for example, using one or more of the procedures set out 
below: 

10 (a) In Vitro Receptor Tyrosine Kinase Inhibition Test 

This assay determines the ability of a test compound to inhibit tyrosine kinase 
activity. DNA encoding VEGF, FGF or EGF receptor cytoplasmic domains may be obtained 
by total gene synthesis (Edwards M, International Biotechnology Lab 5(3), 19-25, 1987) or by 
cloning. These may then be expressed in a suitable expression system to obtain polypeptide 

15 with tyrosine kinase activity. For example VEGF, FGF and EGF receptor cytoplasmic 
domains, which were obtained by expression of recombinant protein in insect cells, were 
found to display intrinsic tyrosine kinase activity. In the case of the VEGF receptor Fit 
(Genbank accession number X51602), a 1.7kb DNA fragment encoding most of the 
cytoplasmic domain, commencing with methionine 783 and including the termination codon, 

20 described by Shibuya et al (Oncogene, 1990, 5: 519-524), was isolated from cDNA and 
cloned into a baculovirus transplacement vector (for example pAcYMl (see The Baculovirus 
Expression System: A Laboratory Guide, LA. King and R. D. Possee, Chapman and Hall, 
1992) or pAc360 or pBlueBacHis (available from Invitrogen Corporation)). This recombinant 
construct was co-transfected into insect cells (for example Spodoptera frugiperda 21(Sf21)) 

25 with viral DNA (eg Pharmingen BaculoGold) to prepare recombinant baculovirus. (Details of 
the methods for the assembly of recombinant DNA molecules and the preparation and use of 
recombinant baculovirus can be found in standard texts for example Sambrook et al, 1989, 
Molecular cloning - A Laboratory Manual, 2nd edition, Cold Spring Harbour Laboratory Press 
and O'Reilly et al, 1992, Baculovirus Expression Vectors - A Laboratory Manual, W. H. 

30 Freeman and Co, New York). For other tyrosine kinases for use in assays, cytoplasmic 
fragments starting from methionine 806 (KDR, Genbank accession number L04947), 
methionine 668 (EGF receptor, Genbank accession number X00588) and methionine 399 
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(FGF Rl receptor, Genbank accession number X51803) may be cloned and expressed in a 
similar manner. 

For expression of cFlt tyrosine kinase activity, Sf21 cells were infected with 
plaque-pure cFlt recombinant virus at a multiplicity of infection of 3 and harvested 48 hours 

5 later. Harvested cells were washed with ice cold phosphate buffered saline solution (PBS) 
(lOmM sodium phosphate pH7.4, 138mM sodium chloride, 2.7mM potassium chloride) then 
resuspended in ice cold HNTG/PMSF (20mM Hepes pH7.5, 150roM sodium chloride, 10% 
v/v glycerol, 1% v/v Triton XI 00, 1.5mM magnesium chloride, ImM ethylene glycol- 
bis(paminoethyl ether) N^N'^'-tetraacetic acid (EGTA), ImM PMSF 

1 0 (phenylmethylsulphonyl fluoride); the PMSF is added just before use from a freshly-prepared 
lOOmM solution in methanol) using 1ml HNTG/PMSF per 10 million cells. The suspension 
was centrifuged for 10 minutes at 13,000 rpm at 4°C, the supernatant (enzyme stock) was 
removed and stored in aliquots at -70°C. Each new batch of stock enzyme was titrated in the 
assay by dilution with enzyme diluent (lOOmM Hepes pH 7.4, 0.2mM sodium orthovanadate, 

15 0.1% v/v Triton XI 00, 0.2mM dithiothreitol). For a typical batch, stock enzyme is diluted 1 
in 2000 with enzyme diluent and 50|al of dilute enzyme is used for each assay well. 

A stock of substrate solution was prepared from a random copolymer containing 
tyrosine, for example Poly (Glu, Ala, Tyr) 6:3:1 (Sigma P3899), stored as 1 mg/ml stock in 
PBS at -20°C and diluted 1 in 500 with PBS for plate coating. 

20 On the day before the assay lOOjxl of diluted substrate solution was dispensed into 

all wells of assay plates (Nunc maxisorp 96-well immunoplates) which were sealed and left 
overnight at 4°C. 

On the day of the assay the substrate solution was discarded and the assay plate 
wells were washed once with PBST (PBS containing 0.05% v/v Tween 20) and once with 

25 50mM Hepes pH7.4. 

Test compounds were diluted with 10% dimethylsulphoxide (DMSO) and 25^1 of 
diluted compound was transferred to wells in the washed assay plates. "Total" control wells 
contained 10% DMSO instead of compound. Twenty five microlitres of 40mM 
manganese(ir)chloride containing 8pM adenosine- 5 '-triphosphate (ATP) was added to all test 

30 wells except "blank" control wells which contained manganese(II)chloride without ATP. To 
start the reactions 50jil of freshly diluted enzyme was added to each well and the plates were 
incubated at room temperature for 20 minutes. The liquid was then discarded and the wells 
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were washed twice with PBST. One hundred microlitres of mouse IgG anti-phosphotyrosine 
antibody (Upstate Biotechnology Inc. product 05-321), diluted 1 in 6000 with PBST 
containing 0.5% w/v bovine serum albumin (BSA), was added to each well and the plates 
were incubated for 1 hour at room temperature before discarding the liquid and washing the 
5 wells twice with PBST. One hundred microlitres of horse radish peroxidase (HRP)-linked 
sheep anti-mouse Ig antibody (Amersham product NXA 931), diluted 1 in 500 with PBST 
containing 0.5% w/v BSA, was added and the plates were incubated for 1 hour at room 
temperature before discarding the liquid and washing the wells twice with PBST. One 
hundred microlitres of 2,2 , -azino-bis(3-ethylbenzthiazoline-6-sulphonic acid) (ABTS) 

10 solution, freshly prepared using one 50mg ABTS tablet (Boehringer 1204 521) in 50ml freshly 
prepared 50mM phosphate-citrate buffer pH5.0 + 0.03% sodium perborate (made with 1 
phosphate citrate buffer with sodium perborate (PCSB) capsule (Sigma P4922) per 100ml 
distilled water), was added to each well. Plates were then incubated for 20-60 minutes at 
room temperature until the optical density value of the "total" control wells, measured at 

15 405nm using a plate reading spectrophotometer, was approximately 1 .0. "Blank" (no ATP) 
and "total" (no compound) control values were used to determine the dilution range of test 
compound which gave 50% inhibtion of enzyme activity. 

(b) In Vitro HUVEC Proliferation Assay 

20 This assay determines the ability of a test compound to inhibit the growth factor- 

stimulated proliferation of human umbilical vein endothelial cells (HUVEC). 

HUVEC cells were isolated in MCDB 131 (Gibco BRL) + 7.5% v/v foetal calf 
serum (FCS) and were plated out (at passage 2 to 8), in MCDB 131+ 2% v/v FCS + 3^ig/ml 
heparin + ljig/ml hydrocortisone, at a concentration of 1000 cells/well in 96 well plates. 

25 After a minimum of 4 hours they were dosed with the appropriate growth factor (i.e. VEGF 
3ng/ml, EGF 3ng/ml or b-FGF 0.3ng/ml) and compound. The cultures were then incubated 
for 4 days at 37°C with 7.5% C0 2 . On day 4 the cultures were pulsed with 1 nCi/well of 
tritiated-thymidine (Amersham product TRA 61) and incubated for 4 hours. The cells were 
harvested using a 96-well plate harvester (Tomtek) and then assayed for incorporation of 

30 tritium with a Beta plate counter. Incorporation of radioactivity into cells, expressed as cpm, 
was used to measure inhibition of growth factor-stimulated cell proliferation by compounds. 
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(c) In Vivo Solid Tumour Disease Model 

This test measures the capacity of compounds to inhibit solid tumour growth. 
CaLu-6 tumour xenografts were established in the flank of female athymic Swiss 
nu/nu mice, by subcutaneous injection of lxlO 6 CaLu-6 cells/mouse in lOOpl of a 50% (v/v) 
5 solution of Matrigel in serum free culture medium. Ten days after cellular implant, mice were 
allocated to groups of 8-10, so as to achieve comparable group mean volumes. Tumours were 
measured using vernier calipers and volumes were calculated as: (lxw)x V(/ x w) x (n/6) , 
where / is the longest diameter and w the diameter perpendicular to the longest. Test 
compounds were administered orally once daily for a minimum of 21 days, and control 
10 animals received compound diluent. Tumours were measured twice weekly. The level of 
growth inhibition was calculated by comparison of the mean tumour volume of the control 
group versus the treatment group using a Student T test and/or a Mann-Whitney Rank Sum 
Test. The inhibitory effect of compound treatment was considered significant when p<0.05. 
According to a further aspect of the invention there is provided a pharmaceutical 
1 5 composition which comprises a compound of the formula I as defined hereinbefore or a 
pharmaceutically acceptable salt thereof, in association with a phannaceutically acceptable 
excipient or carrier. 

The composition may be in a form suitable for oral administration, for example as a 
tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular, 

20 intravascular or infusion) for example as a sterile solution, suspension or emulsion, for topical 
administration for example as an ointment or cream or for rectal administration for example as 
a suppository. In general the above compositions may be prepared in a conventional manner 
using conventional excipients. 

The compositions of the present invention are advantageously presented in unit 

25 dosage fonn. The compound will normally be administered to a warm-blooded animal at a 
unit dose within the range 5-5000mg per square metre body area of the animal, i.e. 
approximately 0.1-100mg/kg. A unit dose in the range, for example, l-100mg/kg, preferably 
l-50mg/kg is envisaged and this normally provides a therapeutically-eflfective dose. A unit 
dose form such as a tablet or capsule will usually contain, for example l-250mg of active 

30 ingredient 
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According to a further aspect of the present invention there is provided a compound 
of the formula I or a pharmaceutically acceptable salt thereof as defined hereinbefore for use 
in a method of treatment of the human or animal body by therapy. 

We have found that compounds of the present invention inhibit VEGF receptor 
5 tyrosine kinase activity and are therefore of interest for their antiangiogenic effects and/or 
their ability to cause a reduction in vascular permeability. 

A further feature of the present invention is a compound of formula I, or a 
pharmaceutically acceptable salt thereof, for use as a medicament, conveniently a compound 
of formula I, or a pharmaceutically acceptable salt thereof, for use as a medicament for 
10 producing an antiangiogenic and/or vascular permeability reducing effect in a warm-blooded 
animal such as a human being. 

Thus according to a further aspect of the invention there is provided the use of a 
compound of the formula I, or a pharmaceutically acceptable salt thereof in the manufacture 
of a medicament for use in the production of an antiangiogenic and/or vascular permeability 
15 reducing effect in a warm-blooded animal such as a human being. 

According to a further feature of the invention there is provided a method for 
producing an antiangiogenic and/or vascular permeability reducing effect in a warm-blooded 
animal, such as a human being, in need of such treatment which comprises administering to 
said animal an effective amount of a compound of formula I or a pharmaceutically acceptable 
20 salt thereof as defined hereinbefore. 

As stated above the size of the dose required for the therapeutic or prophylactic 
treatment of a particular disease state will necessarily be varied depending on the host treated, 
the route of administration and the severity of the illness being treated. Preferably a daily 
dose in the range of l-5.0mg/kg is employed. However the daily dose will necessarily be 
25 varied depending upon the host treated, the particular route of administration, and the severity 
of the illness being treated. Accordingly the optimum dosage may be determined by the 
practitioner who is treating any particular patient. 

The antiangiogenic and/or vascular permeability reducing treatment defined 
hereinbefore may be applied as a sole therapy or may involve, in addition to a compound of 
30 the invention, one or more other substances and/or treatments. Such conjoint treatment may 
be achieved by way of the simultaneous, sequential or separate administration of the 
individual components of the treatment In the field of medical oncology it is normal practice 
to use a combination of different forms of treatment to treat each patient with cancer. In 



WO 02/12228 



-73- 



PCT/GB01/03533 



medical oncology the other components) of such conjoint treatment in addition to the 
antiangiogenic and/or vascular permeability reducing treatment defined hereinbefore may be: 
surgery, radiotherapy or chemotherapy. Such chemotherapy may cover three main categories 
of therapeutic agent: 

5 (i) other antiangiogenic agents that work by different mechanisms from those defined 

hereinbefore (for example linomide, inhibitors of integrin <xvp3 function, angiostatin, razoxin, 
thalidomide), and including vascular targeting agents (for example combretastatin phosphate 
and the vascular damaging agents described in International Patent Application Publication 
No. WO 99/02166 the entire disclosure of which document is incorporated herein by 
10 reference, (for example N-acetylcolchinol-O-phosphate), and in International Patent 
Application Publication No. WO 00/40529 the entire disclosure of which document is 
incorporated herein by reference); 

(ii) cytostatic agents such as antioestrogens (for example tamoxifen,toremifene, raloxifene, 
droloxifene, iodoxyfene), progestogens (for example megestrol acetate), aromatase inhibitors 

15 (for example anastrozole, letrazole, vorazole, exemestane), antiprogestogens, antiandrogens 
(for example flutamide, nilutamide, bicalutamide, cyproterone acetate), LHRH agonists and 
antagonists (for example goserelin acetate, luprolide), inhibitors of testosterone 5a- 
dihydroreductase (for example finasteride), anti-invasion agents (for example 
metalloproteinase inhibitors like marimastat and inhibitors of urokinase plasminogen activator 

20 receptor function) and inhibitors of growth factor function, (such growth factors include for 
example platelet derived growth factor and hepatocyte growth factor such inhibitors include 
growth factor antibodies, growth factor receptor antibodies, tyrosine kinase inhibitors and 
serine/threonine kinase inhibitors); and 

(iii) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical 
25 oncology, such as antimetabolites (for example antifolates like methotrexate, 

fluoropyrimidines like 5-fluorouracil, purine and adenosine analogues, cytosine arabinoside); 
antitumour antibiotics (for example anthracyclines like doxorubicin, daunomycin, epirubicin 
and idarubicin, mitomycin-C, dactinomycin, mithramycin); platinum derivatives (for example 
cisplatin, carboplatin); alkylating agents (for example nitrogen mustard, melphalan, 
30 chlorambucil, busulphan, cyclophosphamide, ifosfamide, nitrosoureas, thiotepa); antimitotic 
agents (for example vinca alkaloids like vincristine and taxoids like taxol, taxotere); 
topoisomerase inhibitors (for example epipodophyllotoxins like etoposide and teniposide, 
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amsacrine, topotecan, and also irinotecan); also enzymes (for example asparaginase); and 
thymidylate synthase inhibitors (for example raltitrexed); 
and additional types of chemotherapeutic agent include: 
(iv) biological response modifiers (for example interferon); and 
5 (v) antibodies (for example edrecolomab). 

For example such conjoint treatment may be achieved by way of the simultaneous, 
sequential or separate administration of a compound of formula I as defined hereinbefore, and 
a vascular targeting agent described in WO 99/02166 such as N-acetylcolchinol-O-phosphate 
(Exampe 1 of WO 99/02166). 

10 As stated above the compounds defined in the present invention are of interest for their 

antiangiogenic and/or vascular permeability reducing effects. Such compounds of the 
invention are expected to be useftd in a wide range of disease states including cancer, 
diabetes, psoriasis, rheumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic 
nephropathies, atheroma, arterial restenosis, autoimmune diseases, acute inflammation, 

15 excessive scar formation and adhesions, lymphoedema, endometriosis, dysfunctional uterine 
bleeding and ocular diseases with retinal vessel proliferation, hi particular such compounds of 
the invention are expected to slow advantageously the growth of primary and recurrent solid 
tumours of, for example, the colon, breast, prostate, lungs and skin. More particularly such 
compounds of the invention are expected to inhibit the growth of those primary and recurrent 

20 solid tumours which are associated with VEGF, especially those tumours which are 

significantly dependent on VEGF for their growth and spread, including for example, certain 
tumours of the colon, breast, prostate, lung, vulva and skin. 

In addition to their use in therapeutic medicine, the compounds of formula I and 
their pharmaceutical^ acceptable salts are also useful as pharmacological tools in the 

25 development and standardisation of in vitro and in vivo test systems for the evaluation of the 
effects of inhibitors of VEGF receptor tyrosine kinase activity in laboratory animals such as 
cats, dogs, rabbits, monkeys, rats and mice, as part of the search for new therapeutic agents. 

It is to be understood that where the term "ether" is used anywhere in this 
specification it refers to diethyl ether. 

30 The invention will now be illustrated in the following non-limiting Examples in 

which, unless otherwise stated:- 

(i) evaporations were carried out by rotary evaporation m vacuo and work-up 
procedures were carried out after removal of residual solids such as drying agents by filtration; 
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(ii) operations were carried out at ambient temperature, that is in the range 18-25°C 
and under an atmosphere of an inert gas such as argon; 

(iii) column chromatography (by the flash procedure) and medium pressure liquid 
chromatography (MPLC) were performed on Merck Kieselgel silica (Art. 9385) or Merck 

5 Lichroprep RP-1 8 (Art. 9303) reversed-phase silica obtained from E. Merck, Darmstadt, 
Germany; 

(iv) yields are given for illustration only and are not necessarily the maximum 
attainable; 

(v) melting points are uncorrected and were determined using a Mettler SP62 
10 automatic melting point apparatus, an oil-bath apparatus or a Koffler hot plate apparatus. 

(vi) the structures of the end-products of the formula I were confirmed by nuclear 
(generally proton) magnetic resonance (NMR) and mass spectral techniques; proton magnetic 
resonance chemical shift values were measured on the delta scale and peak multiplicities are 
shown as follows: s, singlet; d, doublet; t, triplet; m, multiplet; br, broad; q, quartet, quin, 

15 quintet; 

(vii) intermediates were not generally fully characterised and purity was assessed by 
thin layer chromatography (TLC), high-performance liquid chromatography (HPLC), infra-red 
(JR) or NMR analysis; 

(viii) HPLC were run under 2 different conditions: 

20 1) on a TSK Gel super ODS 2^M 4.6mm x 5cm column, eluting with a gradient of methanol 
in water (containing 1% acetic acid) 20 to 100% in 5 minutes. Flow rate 1.4 ml/minute. 
Detection: U.V. at 254 nm and light scattering detections; 
2) on a TSK Gel super ODS 2}iM 4.6mm x 5cm column, eluting with a gradient of methanol 
in water (containing 1% acetic acid) 0 to 100% in 7 minutes. Flow rate 1.4 ml/minute. 

25 Detection: U.V. at 254 nm and light scattering detections. 

(ix) petroleum ether refers to that fraction boiling between 40-60°C 

(x) the following abbreviations have been used:- 

DMF N^-dimethylfonnamide 
30 DMSO dimethylsulphoxide 

TFA trifluoroacetic acid 
NMP 1 -methyl-2-pyrrolidinone 
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THF tetrahydrofuran 
HMDS 1,1,1,3,3,3-hexamethyldisilazane. 
HPLCRT HPLC retention time 
DEAD diethyl azodicarboxylate 
5 DMA dimethylacetamide 

DMAP 4-dimethylaminopyridine 

Example 1 




10 4 

A suspension of 4K?Uoro-6-methoxy-7-(3-(pyrroUdin-l-yl)propoxy)cimioline 
(60 mg, 0.187 mmol), 4-fluoro-5-hydroxy-2-methylindole (46 mg, 0.28 mmol) and cesium 
carbonate (121 mg, 0.37 mmol) in DMA (2 ml) was heated at 100°C for 2 hours. The 
volatiles were removed under vacuum and the residue was purified by column 

1 5 chromatography eluting with methanol/methylene chloride (5/95) followed by methanol 
saturated with ammonia/methylene chloride (5/95). The fractions containing the expected 
product were combined and evaporated. The residue was triturated with a mixture of 
pentane/ether. The solid was filtered, washed with pentane and dried under vacuum to give 4- 
(4-fluoro-2-methylmdol-5-yloxy 

20 mg,38%). 

*H NMR Spectrum: (DMSOd*, CF 3 COOD) 1.85-2.0 (m, 2H) ; 2.0-2.2 (m, 2H) ; 2.25-2.4 (m, 
2H) ; 2.45 (s, 3H) ; 3.02-3.18 (m, 2H) ; 332-3.45 (m, 2H) ; 3.68 (m, 2H) ; 4.16 (s, 3H) ; 4.46 
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(t, 2H) ; 6.35 (s, 0.5 H ; partly exchanged) ; 7.15 (dd, 1H) ; 7.3 (d, 1H) ; 7.78 (s, 1H) ; 7.84 (s, 

1H) ; 8.73 (s, 1H) 

MS-ESI:451[MH] + 

5 The starting material was prepared as follows: 

To a suspension of sodium hydride (5.42 g, 226 mmol) (prewashed with pentane) in 
THF (100 ml) cooled at 10°C was added ethyl acetoacetate (29.4 g, 226 mmol) while keeping 
the temperature below 15°C. After completion of addition, the mixture was further stirred for 
15 minutes and cooled to 5°C. A solution of 1,2,3-trifluoro^-nitrobenzene (20 g, 113 mmol) 

1 0 in THF (150 ml) was added while keeping the temperature below 5°C. The mixture was then 
left to warm up to ambient temperature and stirred for 24 hours. The volatiles were removed 
under vacuum and the residue was partitioned between ethyl acetate and 2N aqueous 
hydrochloric acid. The organic layer was washed with water, brine, dried (MgSC>4) and 
evaporated. The residue was dissolved in concentrated hydrochloric acid (650 ml) and acetic 

15 acid (600 ml) and the mixture was refluxed for 15 hours. After cooling, the volatiles were 
removed under vacuum and the residue was partitioned between aqueous sodium hydrogen 
carbonate (5 %) and ethyl acetate. The organic layer was washed with sodium hydrogen 
carbonate, water, brine, dried (MgSC>4) and evaporated. The residue was purified by column 
chromatography eluting with ethyl acetate/petroleum ether (75/25) to give 3-acetylmethyl-l,2- 

20 difluoro-4-nitrobenzene (17.5 g, 72 %). 

] H NMR Spectrum: (CDC1 3 ) 2.4 (s, 3H) ; 4.25 (s, 2H) ; 7.25 (dd, 1H) ; 8.0 (dd, 1H) 

A solution of 3-acetylmethyl- 1 £-difluoro-4-mtrobenzene (500 mg, 2.3 mmol) in 
methylene chloride (5 ml) containing montmorillonite K10 (1 g) and trimethyl orthoformate 
(5 ml) was stirred for 24 hours at ambient temperature. The solid was filtered, washed with 

25 methylene chloride and the filtrate was evaporated to give 1 ,2-difluoro-3-(2,2- 
dimethoxypropyl)-4-rdtrobenzene (534 mg, 88 %). 

l H NMR Spectrum: (CDCI3) 12 (s, 3H) ; 3.2 (s, 6H) ; 3.52 (s, 2H) ; 7.18 (dd, 1H) ; 7.6 (m, 
1H) 

To a solution of benzyl alcohol (221 mg, 2.05 mmol) in DMA (1.5 ml) was added 60% 
30 sodium hydride (82 mg, 2.05 mmol). The mixture was stirred for 1 hour at ambient 

temperature. A solution of l^-difluoro-3^2^-dime&oxypropyl)-4-nitrobenzOTe (534 mg, 
2.05 mmol) in DMA (1 .5 ml) was added and the mixture was stirred for 3 hours at ambient 
temperature. The mixture was diluted with IN hydrochloric acid (10 ml) and extracted with 
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ethyl acetate. The organic layer was evaporated and the residue was dissolved in THF (2 ml) 
and 6N hydrochloric acid (0.3 ml) was added. The mixture was stirred for 1 hour at ambient 
temperature and the solvents were removed under vacuum. The residue was partitioned 
between ethyl acetate and water. The organic layer was separated, washed with brine, dried 
5 (MgS04) and evaporated. The solid was triturated with ether, filtered, washed with ether and 
dried under vacuum to give 3-acetylmethyl-l-benzyloxy-2-fluoro-4-nitrobenzene (350 mg, 56 
%). 

J H NMR Spectrum: (CDC1 3 ) 2.35 (s, 3H) ; 4.25 (s, 2H) ; 5.25 (s, 2H) ; 7.0 (dd, 1H) ; 7.32-7.5 
(m, 5H) ; 8.0 (dd, 1H) 

10 A solution of 3-acetylmethyl-l-benzyloxy-2-fluoro-4-nitrobenzene (300 mg, 0.99 

mmol) in ethanol (10 ml) and acetic acid (1 ml) containing 10 % palladium on charcoal (30 
mg) was hydrogenated at 2 atmospheres pressure for 2 hours. The mixture was filtered and 
the filtrate was evaporated. The residue was dissolved in ethyl acetate and the organic layer 
was washed with aqueous sodium hydrogen carbonate, brine and evaporated to give 4-fluoro- 

1 5 5-hydroxy-2-methylindole. The residue was purified by column chromatography eluting with 
ethyl acetate/petroleum ether (3/7) to give 4-fluoro-5-hydroxy«2-methylindole (63 mg, 30%). 
MS-ESI : 166 [MH] + 

*H NMR Spectrum: (DMSOde) 2.35 (s, 3H) ; 6.05 (s, 1H) ; 6.65 (dd, 1H) ; 6.9 (d, 1H) ; 8.75 
(s, 1H);10.9 (s, 1H) 

20 13 C NMR Spectrum: (DMSOd*) 13.5 ; 94,0 ; 106,0 ; 112 ; 118.5 (d) ; 132 (d) ; 136 (d) ; 
136.5 ; 142.5 (d) 

Alternatively the 4-fluoro-5-hydroxy-2-methylindole may be prepared as follows: 
To a solution of 2-fluoro-4-nitroanisole (9.9 g 5 58 mmol) and 4- 
chlorophenoxyacetonitrile (10.7 g, 64 mmol) in DMF (50 ml) cooled at -15°C was added 

25 potassium ferf-butoxide (14.3 g, 127 mmol) in DMF (124 ml). After stirring for 30 minutes at 
-15°C, the mixture was poured onto cooled IN hydrochloric acid. The mixture was extracted 
with ethyl acetate. The organic layer was washed with IN sodium hydroxide, brine, dried 
(MgS04) and evaporated. The residue was purified by column chromatography eluting with 
methylene chloride. The fractions containing the expected product were combined and 

30 evaporated. The residue was dissolved in ethanol (1 80 ml) and acetic acid (24 ml) containing 
10 % palladium on charcoal (600 mg) and the mixture was hydrogenated under 3 atmospheres 
pressure for 2 hours. The mixture was filtered, and the volatiles were removed under vacuum. 
The residue was partitioned between ethyl acetate and water. The organic layer was 
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separated, and washed with saturated sodium hydrogen carbonate followed by brine, dried 
(MgS04> and evaporated. The residue was purified by column chromatography eluting with 
methylene chloride to give a mixture of 4-fluoro-5-methoxyindole and 6-fluoro-5- 
methoxyindole (5.64 g, 59 %) in a ratio 1/2. 
5 l H NMR Spectrum: (DMSOd*) 3.85 (s, 3H) ; 6.38 (s, 1H, 6-Fluoro) ; 6.45 (s, 1H ; 4-Fluoro) ; 
6.9-7.4 (m, 3H) 

A solution of 4-fluoro-5-methoxyindole and 6-fluoro-5-methoxyindole in a ratio 1/2 
(496 mg, 3 mmol), di-ter/butyl dicarbonate (720 mg, 3.3 mmol) in acetonitrile (12 ml) 
containing DMAP (18 mg, 0.15 mmol) was stirred at ambient temperature for 24 hours. The 
10 volatiles were removed under vacuum. The residue was dissolved in ethyl acetate, washed 
with IN hydrochloric acid, followed by water, brine, dried (MgS04) and evaporated to give a 
mixture of 4-fluoro-5-methoxy-l-/er/-butoxycarbonylindole and 6-fluoro-5 -methoxy- 1 -tert- 
butoxycarbonylindole in a ratio 1/2 (702 mg, 88 %). 

l R NMR Spectrum: (DMSOde) 1.65 (s, 9H) ; 3.9 (s, 3H) ; 6.6 (d, 1H, 6-fluoro) ; 6.72 (d, 1H, 

15 4-fluoro) ; 7.2 (t, 1H, 6-fluoro) ; 7.4 (d, 1H, 4-fluoro) ; 7.62 (d, 1H, 6-fluoro) ; 7.68 (d, 1H, 4- 
fluoro) ; 7.78 (s, 1H, 4-fluoro) ; 7.85 (s, 1H, 6-fluoro) 

To a solution of 4-fluoro-5-methoxy-l-^r/-butoxycarbonylindole and 6-fluoro-5- 
methoxy-l-ter^butoxycarbonylindole in a ratio 1/2 (8.1 g, 30.5 mmol) in THF (100 ml) 
cooled at -65°C was added fert-butylhthium (1.7 M) (23 ml, 35.7 mmol). After stirring for 4 

20 hours at -70°C, methyl iodide (8.66 g, 61 mmol) was added and the mixture was left to warm- 
up to ambient temperature. Water was added and the mixture was extracted with ether. The 
organic layer was washed with water, brine, dried (MgSC>4) and evaporated and was used 
directly in the next step. 

The crude product was dissolved in methylene chloride (100 ml) and TFA (25 ml) was 

25 added. After stirring for 1 hour at ambient temperature, the volatiles were removed under 
vacuum. The residue was dissolved in ethyl acetate and the organic layer was washed with 
IN sodium hydroxide, followed by water, brine, dried (MgS04) and evaporated. The residue 
was purified by column chromatography, eluting with ethyl acetate/petroleum ether (3/7) to 
give 6-fluoro-5-methoxy-2-methylindole (1.6 g) and 4-fluoro-5-methoxy-2-methyiindole (0.8 

30 g,48%). 

6-fluoro-5-methoxy-2-methylindole: 
MS-ESI:180[MH] + 
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*H NMR Spectrum: (DMSOd 6 ) 2.35 (s, 3H) ; 3.8 (s, 3H) ; 6.05 (s, 1H) ; 7.1 (s, 1H) ; 7.12 (s, 
1H) ; 10.8 (s, 1H) 

4-fluoro-5-methoxy-2-methylindole: 
MS-ESI: 180[MH] + 

5 X E NMR Spectrum: (DMSOd 6 ) 2.35 (s, 3H) ; 3.8 (s, 3H) ; 6.15 (s, 1H) ; 6.9 (t, 1H) ; 7.05 (d, 
1H);11.0(s,1H) 

To a solution of 4-fluoro-5-methoxy-2-methylindole (709 mg, 3.95 mmol) in 
methylene chloride (9 ml) cooled at -30°C was added a solution of boron tribromide (2.18 g, 
8.7 mmol) in methylene chloride (1 ml). After stirring for 1 hour at ambient temperature, the 

1 0 mixture was poured onto water and was diluted with methylene chloride. The pH of the 
aqueous layer was adjusted to 6. The organic layer was separated, washed with water, brine, 
dried (MgSCU) and evaporated The residue was purified by column chromatography, eluting 
with ethyl acetate/petroleum ether (3/7) to give 4-fluoro-5-hy<froxy-2-methylindole (461 mg, 
70%). 

15 MS-ESI : 166 [MH] + 

*H NMR Spectrum: (DMSOck) 2.35 (s, 3H) ; 6.05 (s, 1H) ; 6.65 (dd, 1H) ; 6.9 (d, 1H) ; 8.75 
(s, 1H) ; 10.9 (s, 1H) 

13 C NMR Spectrum: (DMSOd 6 ) 13.5 ; 94,0 ; 106,0 ; 112 ; 118.5 (d) ; 132 (d) ; 136 (d) ; 
136.5 ; 142.5 (d) 

20 Alternatively the 4-fluoro-5-hydroxy-2-methylindole may be prepared as follows: 

A solution of sodium methoxide (freshly prepared from sodium (1.71g) and methanol 
(35ml)) was added to a solution of 1 5 2-difluoro-3-(2,2-dimethoxypropyl)-4-nitrobenzene (16.2 
g, 62 mmol), (prepared as described above), in methanol (200ml) cooled at 5°C. The mixture 
was left to warm to ambient temperature and was stirred for 3 days. The volatiles were 

25 removed under vacuum and the residue was partitioned between ethyl acetate and 2N 

hydrochloric acid (1ml). The organic layer was concentrated to a total volume of 100ml and 
THF (100ml) and 6N hydrochloric acid (25ml) were added. The mixture was stirred for 1 
hour at ambient temperature. The volatiles were removed under vacuum and the residue was 
partitioned between ethyl acetate and water. The organic layer was separated, washed with 

30 water, brine, dried (MgS&O and evaporated The residue was purified by column 

chromatography eluting with ethyl acetate/petroleum ether (3/7) to give 3 -acetylmethyl-2- 
fluoro- 1 -methoxy-4-nitrobenzene (12.7 g, 90%). 
MS-ESI : 250 [MNa]+ 
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l H NMR Spectrum: (CDC1 3 ) 2.38 (s, 3H) ; 4.0 (s, 3H) ; 4.25 (s, 2H) ; 7.0 (dd, 1H) ; 8.05 (d, 
1H) 

To a solution of 3-acetylmethyl-2-fluoro-l-methoxy-4-nitrobenzene (11.36g, 50 
mmol) in acetone (200ml) was added 4M aqueous ammonium acetate (700ml) followed by a 
5 solution of titanium trichloride (15% in water, 340ml) dropwise. The mixture was stirred for 
10 minutes at ambient temperature and the mixture was extracted with ether. The organic 
layer was washed with 0.5N aqueous sodium hydroxide followed by water, brine, dried 
(MgS04) and the volatiles were removed under vacuum. The residue was purified by column 
chromatography eluting with methylene chloride to give 4-fluoro-5 -methoxy-2-methylindole 
10 (8.15g, 90%). 

! H NMR Spectrum: (DMSO) 2.35 (s, 3H) ; 3.8 (s, 3H) ; 6.1 (s, 1H) ; 6.85 (dd, 1H) ; 7.02 (d, 
1H) 

Cleavage of 4-fluoro-5-methoxy-2-methylindole with boron tribromide to give 4- 
fluoro-5-hy<froxy-2-methylindole is described above. 

15 

Pyrrolidine (50 g, 700 mmol), 3-chloropropanol (58.5 ml, 700 mmol) and potassium 
carbonate (145 g, 1.05 mol) were refluxed in acetonitrile (1 1) for 20 hours. Upon cooling to 
ambient temperature the precipitate was filtered off and rinsed with acetonitrile. The solvent 
was evaporated off and the residual oil purified by distillation under vacuum to give 3- 
20 (pyrrolidin-l-yl)propan-l-ol (62.1 g, 69 %). 

l H NMR Spectrum: (CDC1 3 ) 1.75 (m, 6H); 2.55 (m, 4H); 2.75 (t, 2H); 3.85 (t, 2H); 5.50 (br s, 
1H) 

To a solution of 4<Uoro-7-hydroxy-6-methoxycinnoline (300 mg, 1.42 mmol), 
triphenylphosphine (747 mg, 2.85 mmol) and 3-(pyrrolidin-l-yl)propan-l-ol (276 mg, 2.1 

25 mmol) in methylene chloride (12 ml) was added diethyl azodicarboxylate (449 jil, 2.85 mmol) 
dropwise and the mixture was stirred for 2 hours at ambient temperature. The volatiles were 
removed under vacuum and the residue was purified by column chromatography eluting with 
methylene chloride/methanol (90/10) followed by methylene chloride/methanol/methanol 
saturated with ammonia (89/10/1 followed by 85/10/5). The fractions containing the expected 

30 product were combined and evaporated to give 4-chloro-6-methoxy-7-(3 -(pyrrolidin- 1 - 
yl)propoxy)cinnoline (80 mg, 18 %). 
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l H NMR Spectrum: (DMSOd6, CF3COOD) 1.8-2.0 (m, 2H) ; 2.0-2.15 (m, 2H) ; 2.3 (t, 2H) ; 
3.05-3.15 (m, 2H) ; 3.4 (t, 2H) ; 3.7 (m, 2H) ; 4.15 (s, 3H) ; 4.45 (t, 2H) ; 7.45 (s, 1H) ; 7.9 (s, 
1H) ; 9.5 (s, 1H) 
Mass spectrum: 322 [MH] + 
5 A solution of 7-benzyloxy-4-cUon)-6-methoxycinnoliiie hydrochloride (3 .06g, 

9mmol), in TFA (30ml) was heated at reflux for 5 hours. After evaporation of the solvent, the 
residue was suspended in water and adjusted to pH7 with saturated aqueous sodium hydrogen 
carbonate solution. The resulting solid was filtered off, washed with water and ether and 
dried under vacuum to give 4-chloro-7-hydroxy-6-methoxycinnoline as a yellow solid (1.78g, 
10 94%). 

A solution of 4-chloro-7-hydroxy-6-methoxycinnoline (400 mg) was dissolved in 
methylene chloride (15 ml) and washed with saturated sodium hydrogen carbonate. The 
organic layer was separated, washed with water, brine, dried (MgS04) and evaporated to give 
4-chloro-7-hydroxy-6-methoxycinnoline free base (300 mg). 

1 5 The starting material, 7-benzyloxy-4-chloro-6-methoxycinnoline hydrochloride, was 

obtained by heating a solution of 7-benzyloxy-4-hydroxy-6-methoxycinnoline (1 lg 3 39mmol) 
in thionyl chloride (180ml) containing DMF (1ml) at reflux for 1 hour. After cooling, excess 
thionyl chloride was removed by evaporation and azeotroped with toluene. The residue was 
triturated with ether, filtered off, washed with ether and dried under vacuum to give 7- 

20 benzyloxy-4-chloro-6-methoxycinnoline hydrochloride as a cream solid (13.6g, quantitative). 

The starting material 7-benzyloxy-4-hydroxy-6-methoxycinnoline was obtained by 
dropwise addition of a solution of sodium nitrite (4.9g, 0.072mol) in water (10ml) to a 
solution of 2-amino-4-benzjdoxy-5-methoxyacetophenone (16.3g 0.06mol) in acetic acid 
(250ml) and 70% sulphuric acid (7.3ml). After stirring for 30 minutes, triethylamine (25ml) 

25 was added and stirring was continued for 6 hours. After adjusting to pH3.2 with 2M aqueous 
sodium hydroxide solution, the solid was filtered off; washed with water, ether and dried 
under vacuum to give 7-benzyloxy-4-hydroxy-6-methoxycinnoline (12.76g, 75%) as a brown 
solid. 

m.p. 262-264°C 

30 The starting material 2-amino-4-benzyloxy-5-methoxyacetophenone was obtained by 

adding powdered iron (520mg, 9.3mmol) to a solution of 2-nitro-4-benzyloxy-5- 
methoxyacetophenone (Ig, 3.3mmol) in acetic acid (5ml) heated at 100°C. After 30 minutes, 
the reaction mixture was cooled to ambient temperature and diluted with water. After 
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extraction with ethyl acetate the organic layer was washed with water, brine, dried (MgS0 4 ) 
and the solvent evaporated. The residue was purified by flash chromatography using 
petroleum ether/ethyl acetate (3/1) as eluent to give 2-amino-4-benzyloxy-5- 
methoxyacetophenone (629mg, 70%) as a yellow solid. 
5 m.p. 139-141°C 

The starting material 2-nitro-4-benzyloxy-5-methoxyacetophenone was obtained by, 
addition of a suspension of tin(IV)chloride (15.8ml, 0.13mol) and 69.5% nitric acid (9.1ml, 
0.2mol) in methylene chloride (1 10ml), dropwise over a period of 20 minutes, to a solution of 
4-benzyloxy-3-methoxyacetophenone (28.9g, O.llmol) in methylene chloride (400ml) cooled 
10 at-35°C. 

After stirring for 20 minutes at -25°C, the mixture was wanned to ambient 
temperature and poured onto ice/water (1 litre). After extraction with methylene chloride the 
organic layer was washed with brine, dried (MgS0 4 ) and the solvent evaporated. The residue 
was purified by flash chromatography using petroleum ether/ethyl acetate (7/3) as eluent to 
15 give 2-nitro-4-benzyloxy-5-methoxyacetophenone (27g, 76%) as a yellow solid. 
m.p. 134-136°C 

The starting material, 4-ben2yloxy-3-methoxyacetophenone, was obtained by heating 
a solution of 4-hydroxy-3-methoxyacetophenone (20g, 0.12mol), benzyl bromide (15.7ml, 
0.13mol) and potassium carbonate (49.8g, 0.36mol) in DMF (400ml) at 40°C overnight. 

20 After cooling, the mixture was diluted with water, acidified to approximately pH3 and 

extracted with ethyl acetate. The organic layer was washed with brine, dried (MgSC>4) and the 
solvent evaporated. The residue was purified by flash chromatography using petroleum 
ether/ethyl acetate (8/2 followed by 65/35) as eluent to give 4-benzyloxy-3- 
methoxyacetophenone (30.3g, 99%). 

25 m.p.86-88°C 

Example 2 
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Using an analogous procedure to that described in Example 1, 4-chloro-6-methoxy-7- 
(2-(2-methoxyethoxy)etlioxy)cinnoline (100 mg, 0.32 mmol) was reacted with 4-fluoro-5- 
hy<koxy-2-methylindole (64 mg, 0.38 mmol), (prepared as described for the starting material 
5 in Example 1), to give 4-(4-fluoro-2-methylindol-5-yloxy)-6-methoxy-7-(2-(2- 
methoxyethoxy)ethoxy)cinnoline (26 mg, 19 %). 

J H NMR Spectrum: (DMSOd*) 2.45 (s, 3H) ; 3.25 (s, 3H) ; 3.5 (m, 2H) ; 3.65 (m, 2H) ; 3.9 
(m, 2H) ; 4.04 (s, 3H) ; 4.4 (m, 2H) ; 6.3 (s, 1H) ; 7.07 (dd, 1H) ; 7.24 (d, 1H) ; 7.55 (s, 1H) ; 
7.79 (s, 1H) ; 8.3 (s, 1H) 
10 MS -ESI: 442 [MH] + 

The starting compound 4-chloro-6-methoxy-7-(2-(2- 
methoxyethoxy)ethoxy)cinnoline was obtained by adding triphenylphosphine (995mg, 
3.8mmol), followed by diethyleneglycol (271jj.l, 2.2mmol) and diethyl azodicarboxylate 

15 (598^1, 3.8mmol), dropwise, to a suspension of 4-chloro-7-hydroxy-6-methoxycinnoline 
(0.4g, 1 .9mmol), (prepared as described for the starting material in Example 1), in methylene 
chloride (12ml) under nitrogen and cooled to 10°C. After stirring for 1 hour, the solvent was 
evaporated and the residue purified by flash chromatography using methylene chloride/ethyl 
acetate (5/5 followed by 4/6) as eluent to give 4-chloro-6-methoxy-7-(2-(2- 

20 methoxyethoxy)ethoxy)cinnoline (366mg, 91%). 

Example 3 

A mixture of 7-benzyloxy-4-chloro-6-methoxy cinnoline (2 g, 6.66 mmol), (prepared 
as described for the starting material in Example 1), 4-fluoro-5-hydroxy-2-methylindole (1.32 

25 g, 7.99 mmol), (prepared as described for the starting material in Example 1), and cesium 
carbonate (3.2 g, 9.98 mmol) in DMF (40 ml) was heated at 95°C for 1.5 hours. 4-Fluoro-5- 
hydroxy-2-methylindole (82 mg, 0.5 mmol) and cesium carbonate (3.2 g, 9.98 mmol) were 
added. The mixture was stirred for 1 .5 hours at 1 15°C. The mixture was cooled, the solid 
was filtered and the filtrate was evaporated under vacuum. The residue was purified by 

30 column chromatography, eluting with methylene chloride/ethyl acetate (90/10 followed by 
80/20) followed by methylene chloride/ethyl acetate/methanol (80/18/2). The fractions 
containing the expected product were combined and evaporated and the residue was triturated 
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with ether/pentane (1/1). The solid was filtered, washed with pentane and dried under 
vacuum to give 7-ben2yloxy-4-(4-fluoro-2-methylindol.5-yloxy)-6-methoxycinnoIine (1.1 
g,39%). 

*H NMR Spectrum: (DMSOd 6 ) 2:43 (s, 3H) ; 4.04 (s, 3H) ; 5.4 (s, 2H) ; 6.3 (s, 1H) ; 7.08 (dd, 
5 1H) ; 7.25 (d, 1H) ; 7.35-7.5 (m, 3H) ; 7.55 (d, 2H) ; 7.57 (s, 1H) ; 7.9 (s, 1H) ■ 8.33 (s, 1H) 
MS-ESI : 430 [MH] + 

Example 4 

A solution of 7-benzyloxy-4-(4-fluoro-2-methyl^ 

10 (500 mg, 1.17 mmol), (prepared as described in Example 3), ammonium formate (740 mg, 
11/7 mmol), 10 % palladium on charcoal (100 mg) and water (700 jil) in DMF (10 ml) was 
stirred for 2 hours at ambient temperature. The mixture was filtered on diatomaceous earth 
and the filtrate was evaporated under vacuum. The residue was triturated with a mixture of 
ether and pentane (1/1). The solid was filtered, washed with pentane and dried under vacuum 

15 to give 4-(4-fluoro-2-methylindol-5-yloxy)-7-hydroxy-6-methoxycinnoline (300 mg, 
quant). 

*H NMR Spectrum: (DMSOd*;) 2.45 (s, 3H) ; 4.09 (s, 3H) ; 6.32 (br s, 1H) ; 7.07 (dd, 1H) ; 
7.25 (d, 1H) ; 7.55 (s, 1H) ; 7.62 (s, 1H) ; 8.28 (s, 1H) 
MS -ESI: 340 [MH] + 



25 



30 
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Example 5 




5 Under nitrogen a suspension of 4-(4-fluoro-2-methylindol-5-yloxy)-7-hydroxy-6- 

methoxycinnoline (100 mg, 0.295 mmol), (prepared as described in Example 4), 3-(l,l- 
dioxothiomorpholino)-l-propanoltosylate (123 mg, 0.354 mmol) and potassium carbonate (81 
mg, 0.59 mmol) in DMF (6 ml) was stirred for 2.5 hours at 100°C. The mixture was poured 
onto water and extracted with ethyl acetate. The organic layer was separated, washed with 
10 water, brine, dried (MgS0 4 ) and evaporated. The residue was triturated with a mixture of 
ether/pentane (1/1), filtered, washed with pentane and dried under vacuum to give 7-(3-(l,l- 
dioxothiomorpholino)propoxy)-4^4-fluoro-2-m 
(63mg,42%). 

l H NMR Spectrum: (DMSOds) 2.0 (m, 2H) ; 2.4 (s, 3H) ; 2.7 (m, 2H) ; 2.95 (br s, 4H) ; 3.15 
15 (br s, 4H) ; 4.1 (s, 3H) ; 4.35 (m, 2H) ; 6.4 (s, 1H) ; 7.05 (dd, 1H) ; 7.3 (d, 1H) ; 7.55 (s, 1H) ; 
7.75 (s, 1H) ; 7.97 (s, 1H) ; 8.35 (s, 1H) ; 11.5 (br s, 1H) 
MS -ESI: 515 [MH] + 



20 



The starting material was prepared as follows: 

A mixture of 3-amino- 1 -propanol (650p.l, 8.4mmol) and vinyl sulphone (lg, 8.4mmol) 
was heated at 1 10°C for 45 minutes. The mixture was allowed to cool and was purified by 
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column chromatography eluting with methylene chloride/methanol (95/5) to give 3-(l,l- 
dioxothiomorpholino)propan-l-ol (800mg, 90%). 

*H NMR Spectrum: (CDC1 3 ) 1.7-1.8(m, 2H); 2.73(t, 2H); 3.06(br s, 8H); 3.25(s, 1H); 3.78ft 
2H) 

5 MS-ESI:194[MHf 

3-(l,l-Dioxothiomorpholino)-l-propanol (12 g, 62 mmol) was dissolved into tert- 
butylmethyl ether (400 ml). This solution was cooled to 0°C before the addition of DABCO 
(l,4-diazabicyclo[2.2.2]octane, 13.93 g, 124 mmol) followed by portionwise addition of tosyl 
chloride (17.8 g, 93 mmol). The reaction mixture was stirred for 1 hour at 0°C and for 3 

10 hours at ambient temperature. The solvent was evaporated off and the residue taken up in 
methylene chloride. The organic salts were removed by filtration and the filtrate was purified 
by flash chromatography using methanol/methylene chloride (5/95) as eluent. Evaporation of 
the solvents and trituration with ether gave 3-(14-dioxothiomoipholino)-l-propanoltosylate 
(9.44 g, 44%) as a white solid. 

15 *H NMR Spectrum: (DMSOd 6 ) 1.75 (m, 2H); 2.45 (m, 5H); 2.75 (m, 4H); 3.0 (m, 4H); 4.10 
(t, 2H); 7.50 (d, 2H); 7.85 (d, 2H) 



Example 6 




H 
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A solution of 7-(l-(tert-butoxycarbony^ 
methylindol-5-yloxy)-6-methoxycinnoline (100 mg, 0.186 mmol) in methylene chloride (3 
ml) containing TFA (1 ml) was stirred at ambient temperature for 2 hours. The volatiles were 
removed under vacuum. The residue was partitioned between water and methylene chloride 
5 and the pH of the aqueous layer was adjusted to 13 with 6N aqueous sodium hydroxide. The 
organic layer was separated, washed with water, brine, dried (MgS04) and evaporated. The 
residue was triturated with ether/pentane (1/1). The solid was filtered, washed with pentane 
and dried under vacuum to give 

4^4-fluoro-2-methylmdol-5-yloxy)-6-^ (50 

10 mg,62%). 

^NMR Spectrum: (DMSOcfe) 1.15-1.3 (m, 2H) ; 1.78 (d, 2H) ; 1.9-2.05 (m, 1H) ; 2.45 (s, 
3H) ; 2.5-2.65 (m, 2H) ; 3.0 (d, 2H) ; 4.05 (s, 3H) ; 4.1 (d, 2H) ; 6.3 (s, 1H) ; 7.05 (dd, 1H) ; 
7.25 (d, 1H) ; 7.55 (s, 1H) ; 7.75 (s, 1H) ; 8.32 (s, 1H) 
MS - ESI: 436 [MH] + 

15 

The starting material was prepared as follows: 

While maintaining the temperature in the range 0-5°C, a solution of di-ter*-butyl 
dicarbonate (41. 7g, 0.19mol) in ethyl acetate (75ml) was added in portions to a solution of 
ethyl 4-piperidinecarboxylate (30g, 0.19mol) in ethyl acetate (150ml) cooled at 5°C. After 
20 stirring for 48 hours at ambient temperature, the mixture was poured onto water (300ml). The 
organic layer was separated, washed successively with water (200ml), 0. IN aqueous 
hydrochloric acid (200ml), saturated sodium hydrogen carbonate (200ml) and brine (200ml), 
dried (MgS04) and evaporated to give ethyl 4-(H^«butoxycarbonyl)piperidine)carboxylate 
(48g, 98%). 

25 *H NMR Spectrum: (CDC1 3 ) 1.25(t, 3H); 1.45(s, 9H); 1.55-1.70(m, 2H); 1.8-2.0(d, 2H); 2.35- 
2.5(m, 1H); 2.7-2.95(t, 2H); 3.9-4.1(br s, 2H); 4.15 (q, 2H) 

A solution of 1M lithium aluminium hydride in THF (133ml, 0.133mol) was added in 
portions to a solution of ethyl 4-(l-(^rr-butoxycarbonyl)pipCTdine)carboxylate (48g, 
0. 19mol) in dry THF (1 80ml) cooled at 0°C. After stirring at 0°C for 2 hours, water (30ml) 

30 was added followed by 2N sodium hydroxide (10ml). The precipitate was removed by 

filtration through diatomaceous earth and washed with ethyl acetate. The filtrate was washed 
with water, brine, dried (MgSO^ and evaporated to give 1 -{fc^-butoxycarbonyi>4- 
hydroxymethylpiperidine (36.3g, 89%). 
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MS (EI): 215 [M.]+ 

*H NMR Spectrum: (CDC1 3 ) 1.05-1.2(m,2H); 1.35~1.55(m, 10H); 1.6-1.8(m, 2H); 2.6-2.8(t, 
2H); 3.4-3.6(t, 2H); 4.0-4.2(br s, 2H) 

l,4-Diazabicyclo[2.2.2]octane (42.4g, 0.378mol) was added to a solution of \-{tert- 
5 butoxycarbonyl)-4«hydroxymethylpiperidine (52.5g, 0.244mol) in ter^butyl methyl ether 
(525ml). After stirring for 15 minutes at ambient temperature, the mixture was cooled to 5°C 
and a solution of toluene sulphonyl chloride (62.8g, 0.33mmol) in /erf-butyl methyl ether 
(525ml) was added in portions over 2 hours while maintaining the temperature at 0°C. After 
stirring for 1 hour at ambient temperature, petroleum ether (11) was added. The precipitate 
10 was removed by filtration. The filtrate was evaporated to give a solid. The solid was 

dissolved in ether and washed successively with 0.5N aqueous hydrochloric acid (2x500ml), 
water, saturated sodium hydrogen carbonate and brine, dried (MgSCXj) and evaporated to give 
l-(ter^butoxycarbonyl)-4-(4-me (76.7g, 85%). 

MS (ESI): 392 [MNa] + 

15 *H NMR Spectrum: (CDCI3) 1.0-1.2(m, 2H); 1.45(s, 9H); 1.65(d, 2H); 1.75-1.9(m, 

2H); 2.45(s, 3H); 2.55-2.75(m, 2H); 3.85(d, 1H); 4.0-4.2(br s, 2H); 7.35(d, 2H); 7.8(d, 2H) 

Under nitrogen a mixture of 4-(4-fluoro-2-methylindol-5-yloxy)-7-hydroxy-6- 
methoxycinnoline (150 mg, 0.44 mmol), (prepared as described in Example 4), l-(rert- 
butoxycarbonyl)-4-(4-methylphenylsulfonyloxymethyl)piperidine (196 mg, 0.53 mmol) and 

20 potassium carbonate (122 mg, 0.88 mmol) in DMF (6 ml) was stirred at 100°C for 2.5 hours. 
The mixture was filtered, and filtrate was evaporated under vacuum. The residue was purified 
by column chromatography eluting with methylene chloride followed by methylene 
chloride/methanol (99/1 and 95/5). The fractions containing the expected product were 
combined and evaporated. The residue was triturated with a mixture of pentane/ether (1/1) 

25 and the solid was filtered, washed with pentane and dried under vacuum to give 7-(l-(^r/- 
butoxycaibonyl)piperidin^-yl)methoxy)^-(4-fluoro-2-methylindol--5-yloxy)-6- 
methoxycinnoline (100 mg, 42 %). 

! H NMR Spectrum: (DMSOck) 1.2-1.3 (m, 2H) ; 1.41 (s, 9H) ; 1.85 (d, 2H) ; 2.1 (m, 1H) ; 
2.42 (s, 3H) ; 2.8 (m, 2H) ; 4.0 (m, 2H) ; 4.05 (s, 3H) ; 4.15 (d, 2H) ; 6.3 (s, 1H) ; 7.06 (dd, 
30 1H) ; 7.25 (d, 1H) ; 7.55 (s, 1H) ; 7.75 (s, 1H) ; 8.3 (s, 1H) 
MS-ESI : 537 [MH] + 
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5 Under nitrogen a solution of 7-(i?)-(2,3-epoxypropoxy)-4-(4-fluoro-2-methylindol-5- 

yloxy)-6-methoxycinnoline (110 mg, 0.278 mmol) and piperidine (83 |xl, 0.835 mmol) in 
DMF (2 ml) was stirred at 60°C for 3 hours. The volatiles were removed under vacuum and 
the residue was purified by column chromatography eluting with methylene chloride followed 
by methylene chloride/methanol (95/5) and methylene chloride/methanol saturated with 
10 ammonia (95/5 followed by 90/10). The fractions containing the expected product wore 
combined and evaporated. The residue was triturated with ether, filtered, washed with ether 
and dried under vacuum to give 4-(4-fluoro-2-methylindol-5-yloxy)-7-(/?)-(2-hydroxy-3- 
(piperidin-l-yl)propoxy>6-methoxycinnoline (65 mg, 49 %). 

*H NMR Spectrum: (DMSOd*, CF 3 COOD) 1.35-1.5 (m, 1H) ; 1.65-1.9 (m, 5H) ; 2.45 (s, 3H) 
15 ; 2.9-3.1 (m, 2H) ; 3.2-3.4 (m, 2H) ; 3.5-3.6 (m, 2H) ; 4.15 (s, 3H) ; 4.35 (br s, 2H) ; 4.52 (m, 
1H) ; 6.3 (s, 0.3 H, partly exchanged) ; 7.1 (dd, 1H) ; 7.3 (d, 1H) ; 7.8 (s, 1H) ; 7.85 (s, 1H) ; 
8.72 (s, 1H) 
MS -ESI: 481 [MH] + 



20 The starting material was prepared as follows: 

Under nitrogen a suspension of 4-(4-fluoro-2-methylindol-5->4oxy)-7-hydroxy-6- 
methoxycinnoline (150 mg, 0.442 mmol), (prepared as described in Example 4), 2-(R)- 
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glycidyltosylate (121 mg, 0.53 mmol) and potassium carbonate (183 mg, 1.32 mmol) in DMA 
(3 ml) was stirred at 60°C for 3 hours. The mixture was then poured onto water and extracted 
with ethyl acetate. The organic layer was washed with aqueous ammonia, followed by water, 
brine, dried (MgSCU) and evaporated. The residue was triturated with ether, filtered, washed 
5 with ether and dried under vacuum to give 7-(i?)-(2,3-epoxypropoxy)-4-(4-fluoro-2- 
methylindol-5-yloxy)-6-methoxycinnoline (115 mg, 66 %), 

*H NMR Spectrum: (DMSOd 6 ) 2.45 (s, 3H) ; 2.8 (dd, 1H) ; 2.92 (dd, 1H) ; 3.5 (m, 1H) ; 4.05 
(s, 3H) ; 4.1 (dd, 1H) ; 4.68 (dd, 1H) ; 6.3 (s, 1H) ; 7.1 (dd, 1H) ; 7.25 (d, 1H) ; 7.58 (s, 1H) ; 
7.8 (s, 1H) ; 8.35 (s, 1H) 
10 MS-ESI:396[MH] + 

Example 8 





cr°- 











•N* N 





15 A mixture of 7-(l-(fer^-butoxycaibonyl)piperidin-4-ylmethoxy)^chloro-6- 

methoxycinnoline (204 mg, 0.5 mmol), 5-hydroxy-2-methylindole (81 mg) and cesium 
carbonate (326 mg, 1 mmol) in DMF (2.5 ml) was stirred at 90°C for 2 hours. After cooling, 
the mixture was filtered, washed with DMF and the volatiles were removed under vacuum. 
The crude product was dissolved in methylene chloride (4 ml) containing TFA (1 .5 ml) and 

20 was stirred at ambient temperature for 1 hour. The volatiles were removed under vacuum. 
The residue was partitioned between methylene chloride and IN aqueous sodium hydroxide. 
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The organic layer was separated, dried (MgS0 4 ), filtered and evaporated. The residue was 
purified by column chromatography eluting with a gradient of methylene chloride/methanol 
saturated with ammonia (5/95 to 15/85). The fractions containing the expected product were 
combined and evaporated. The residue was triturated under diethyl ether and the precipitate 
5 was filtered, washed with ether and dried under vacuum to give 7-(l-^r^- 

butoxycarbonylpiperidin-4-ylmethoxy)-6-methoxy-4-(2-methylmdol-5yl)cinnolme (42 
mg, 20 %). 

^NMR Spectrum: (DMSOck, CF 3 COOD) 1.58-1.7 (m, 2H) ; 2.05 (d, 2H) ; 2.3 (m, 1H) ; 
2.45 (s, 3H) ; 3.02 (m, 2H) ; 4.18 (s, 3H) ; 4.3 (d, 2H) ; 6.22 (s, 0.5H, partly exchanged) ; 7.05 
10 (d, 1H) ; 7.5 (m, 2H) ; 7.75 (s, 1H) ; 7.82 (s, 1H) ; 8.6 (s, 1H) 
MS: 419.6 [MH] + 

The starting material was prepared as follows: 

DEAD (1.46 g, 8.38 mmol) was added to a suspension of 4-chloro-7-hydroxy-6- 

15 methoxycinnoline (1.47 g, 6.98 mmol), (prepared as described for the starting material in 
Example 1), l-(ter^-butoxycarbonyl)-4-hydroxymethylpiperidine (1.65 g, 7.68 mmol), 
(prepared as described for the starting material in Example 6), and triphenylphosphine (2.74 g) - 
in methylene chloride (40 ml). The mixture was stirred for 1 hour at ambient temperature, 
then poured onto silica and eluted with a gradient of ethyl acetate in methylene chloride 

20 (30/70 to 50/50). The fractions containing the expected product were combined and 
evaporated to give 7-( 1 -rerr-butoxycarbonylpiperidin-4-ylmethoxy)-4-chloro-6- 
methoxycinnoline (561 mg, 58 %). 
MS (ESI): 408.5 and 410.5 [MHf 

A solution of boron tribromide (32.5ml, 341mmol) in methylene choride (60ml) was 

25 added in portions to a solution of 5-methoxy-2-methylindole (25g, 1 55mmol) in methylene 
chloride (250ml) cooled at -45°C. After stirring for 15 minutes at -30°C, the mixture was 
wanned up to ambient temperature and stirred for 1 hour. Methylene chloride (300ml) was 
added in portions and the mixture was cooled to 0°C. Water was added in portions and the 
mixture was adjusted to pH6 with 4N sodium hydroxide. The organic layer was separated. 

30 The aqueous layer was extracted with methylene chloride and the organic layers were 
combined, washed with water, brine, dried (MgS0 4 ) and the volatiles were removed by 
evaporation. The residue was purified by column chromatography eluting with ethyl 
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acetate/methylene chloride (1/9 followed by 15/85) to give 5-hydroxy-2-methylindole (21.2g, 
93%). 



Example 9 




Using an analogous procedure to that described in Example 8, l-(\-tert- 
butoxycarbonylpiperidin^ylmethoxy)-4-cM^ (204 mg, 0.5 mmol) was 

reacted with 6-hydroxy-2-methylindole (100 mg, 0.55 mmol) to give l-{\-{terU 
butoxycarbonyl)piperidm^ylmethoxy)-6-m The 
10 crude product was then treated with TFA to give 6-methoxy-4-(2-methyIindoI-6-yloxy>7- 
(piperidin-4-ylmethoxy)cinnoline (10 mg, 4%). 

! H NMR Spectrum: (DMSOd 6 ) 1.5-1.6 (m, 2H) ; 2.05 (d, 2H) ; 2.25 (m, 1H) ; 2.45 (s, 3H) ; 
2.5-2.6 (m, 2H) ; 2.98 (t, 2H) ; 4.05 (s, 3H) ; 4.25 (d, 2H) ; 6.22 (s, 1H) ; 6.9 (dd, 1H) ; 7.22 
(s, 1H) ; 7.55 (s, 1H) ; 7.8 (s, 1H) ; 8.4 (s, 1H) 
15 MS: 418.5 [MH] + 

Example 10 




4 

To a solution of 4-(4-fluoro-2-methylindol-5-yloxy)^-methoxy-7-Q)iperidin-4- 
20 yimethoxy)cinnoline (170 mg, 0.31 mmol), (prepared as described in Example 6), in 

methylene chloride (6 ml) and methanol (3 ml) was added a solution of sodium acetate (25 
mg, 0.3 1 mmol). Acetic acid (22 ml) and formaldehyde (37%) (50 ml) were added The 
mixture was stirred for 5 minutes and triacetate sodium borohydride (100 mg, 0.46 mmol) was 
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added in portions. The mixture was stirred at ambient temperature for 1 hour. The volatiles 
were removed under vacuum and the residue was dissolved in water and the pH was adjusted 
to 10 with 2N aqueous sodium hydroxide. The mixture was extracted with ethyl acetate. The 
organic layer was washed with brine, dried (MgS04) and evaporated. The residue was 



5 triturated under diethyl ether, filtered, washed with ether and dried under vacuum to give 4-(4- 
fluoro-2-methylindol-5-yloxy)-6-methoxy-7-(l-methylpiperidin-4-ylmethoxy)cinnoline 

(75 mg, 43%). 

l HNMR Spectrum: (DMSOd*) 1.4-1.5 (m, 2H) ; 1.75 (d, 2H) ; 1.7-1.8 (m, 1H) ; 1.9 (dd, 2H) 
; 2.2 (s, 3H) ; 2.5 (s, 3H) ; 2.85 (d, 2H) ; 4.06 (s, 3H) ; 4.14 (d, 2H); 6.33 (s, 1H) ; 7.1 (dd, 1H) 
10 ; 7.26 (d, 1H) ; 7.57 (s, 1H) ; 7.76 (s, 1H) ; 8.34 (s, 1H) ; 1 1.5 (br s, 1H) 
MS: 449.5 [MH] + 

Example 11 



15 A solution of 7-(2?)-(2,3-epoxypropoxy)-4-(4-fluoro-2-methylindol-5-yloxy)-6- 

methoxyciimoline (400 mg, 1 mmol), (prepared as described for the starting material in 
Example 7), and pyrrolidine (0.42 ml) in DMF (10 ml) was stirred at 70°C for 2 hours. After 
cooling the volatiles were removed under vacuum and the mixture was poured onto silica and 
eluted with methylene chloride/methanol (95/5 followed by 90/10) followed by methylene 

20 chloride/methanol saturated with ammonia (95/5 followed by 90/10). The fractions 
containing the expected product were combined and evaporated to give 4-(4-fluoro-2- 
methylindoI-5-yloxy)-7-(lJM2-hydro 
(200 mg, 43%). 

*H NMR Spectrum: (DMSOd*,) 1.87-2.1 (m, 4H) ; 2.4 (s, 3H) ; 3.1-3.2 (m, 2H) ; 3.3-3.45 (m, 
25 2H) ; 3.65 (m, 2H) ; 4.18 (s, 3H) ; 4.35 (br s, 2H); 4.35-4.45 (m, 1H) ; 6.3 (s, 0.3H, partly 
exchanged) ; 7.1 (dd, 1H) ; 7.3 (d, 1H) ; 7.8 (s, 1H) ; 8.82 (s, 1H) ; 8.7 (s, 1H) 
MS: 467 [MHf 



H 




(R) 
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Example 12 




9 

A suspension of 4-chloro-6-methoxy-7-(3-(pyrrolidin-l-yl)propoxy)cimioline (200 mg, 
0.62 mmol), (prepared as described for the starting material in Example 1), 5-hydroxyindole 
5 (100 mg, 0.75 mmol) and potassium carbonate (129 mg, 0.93 mmol) in DMF (3 ml) was 
stirred at 100°C for 6 hours. After cooling, the volatiles were removed under vacuum and the 
residue was purified by colum chromatography eluting with methylene chloride/methanol 
saturated with ammonia (98/2 to 90/10). The fractions containing the expected product were 
combined and evaporated to give 4-(indol-5-yIox> r )-^methoxy-7-(3-(pyrrolidin-l- 
10 yl)propoxy)cinnoline (40 mg, 15%). 

! H NMR Spectrum: (DMSOck) 1.72 (br s, 4H) ; 2.05 (m, 2H) ; 2.5 (m, 4H) ; 2.6 (dd, 2H) ; 
4.05 (s, 3H) ; 4.32 (dd, 2H) ; 6.5 (br s, 1H) ; 7.05 (dd, 1H) ; 7.45-7.6 (m, 4H) ; 7.75 (s, 1H) ; 
8.38 (s, 1H) 
MS: 419.5 [MH] + 

15 

Example 13 
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DEAD (0.19 ml, 1.2 mmol) was added dropwise to a solution of 4-(4-fluoro-2- 
methylindol-5-yloxy)-7-hydroxy-6-methoxycimoline (0.2 g, 0.6 mmol), (prepared as 
described in Example 4), 4-(2-hydroxyethoxy)pyridine (0.125g, 0.9 mmol), (J. Chem. Soc. 
Perkin II, 1987, 1867), and triphenylphosphine (0.31g, 1.2 mmol) in DMF (4 ml). After 
5 stirring for 2 hours at ambient temperature, the volatiles were removed under vacuum to give 
an oil that crystallised on standing. The solid was triturated with methylene chloride, filtered, 
washed with methylene chloride and dried under vacuum to give 4-(4-fluoro-2-methylindol- 
5-yloxy)-6-methoxy-7-(2-(4-pyridyloxy)ethoxy)cinnoline (90 mg, 33%). 
'H NMR Spectrum: (DMSO d 6 ) 2.45 (s, 3H) ; 4.08 (s, 3H) ; 4.6 (m, 2H) ; 4.7 (m, 2H) ; 6.32 
10 (s, 1H) ; 7.05-7.12 (m, 3H) ; 7.26 (d, 1H) ; 7.6 (s, 1H) ; 7.9 (s, 1H) ; 8.36 (s, 1H) ; 8.45 (d, 2H) 
MS: 461.5 [M+H]+ 

Example 14 



A solution of 4-hydroxypiperidine (0.5g, 4.95 mmol) and 7-(3-bromopropoxy)-4-(4- 
fluoro-2-methylindol-5-yloxy)-6-methoxycinnoline (0.3g, 0.65 mmol) in DMF (4 ml) was 
stirred at 60°C for 30 minutes. The volatiles were removed under vacuum and the residue 
was purified by column chromatography eluting with ethyl acetate/methyiene chloride (1/1) 
20 followed by ethyl acetate/methanol/methylene chloride (4/1/5) followed by methylene 
chloride/methanol saturated with ammonia (9/1). The fractions containing the expected 




+ 




15 
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product were combined and evaporated to give 4-(4-fluoro-2-methylindol-5-yIoxy)-7-(3-(4- 
hydroxypiperidin-l-yI)propoxy)-6-methoxycinnoIine (25 mg, 8%). 
MS: 481.6 [M+H]+ 

5 ' The starting material was prepared as follows: 

DEAD (0.47ml, 2.95 mmol) was added dropwise to a solution of 4-(4-fluoro-2- 
methylindol-5-yloxy)-7-hydroxy-6-methoxycinnoline (0.5g, 1.47 mmol), (prepared as 
described in Example 4), 3-bromopropan-l-ol (0.2 ml, 2.21 mmol) and triphenylphosphine 
(0.78g, 2.95 mmol) in DMF (10 ml). The mixture was stirred for 1 hour at ambient 

10 temperature and the volatiles were removed under vacuum. The residue was purified by 
column chromatography eluting with ethyl acetate/methylene chloride (1/1). The fractions 
containing the expected product were combined and evaporated to give 7-(3-bromopropoxy)- 
4-(4-fluoro-2-methylindol-5-yloxy)-6-methoxycinnoline (0.6 g , 88%) (purity - 80% ; 
contaminated by some triphenylphosphine oxide). 

15 l R NMR Spectrum: (DMSO do) 2.4 (m, 2H) ; 2.42 (s, 3H) ; 3.75 (dd, 2H) ; 4.05 (s, 3H) ; 4.4 
(m, 2H) ; 6.32 (s, 1H) ; 7.08 (dd, 1H) ; 7.28 (d, 1H) ; 7.55 (mn, 1H) ; 7.8 (s, 1H) ; 8.35 (s, 1H) 
MS: 460-462 [M+H]+ 



Example 15 




Diethyl azodicaiboxylate (0.095 ml, 0.6 mmol) was added dropwise to a suspension of 
4-(4-fluoro-2-methyiindol-5-yto^ (0.1 g, 0.3 mmol), 

(prepared as described in Example 4), 3-(4-cyanomethylpiperazin-l-yl)propan-l-ol (0.085 g, 
25 0.45 mmol) and triphenylphosphine (0.155 g, 0.6 mmol) in methylene chloride (2.5 ml). The 
mixture was stirred for 30 minutes at ambient temperature. Further 3-(4~ 
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cyanomethylpiperazin-l-yl)propan-l-ol (0.085 g, 0.45 mmol), triphenylphosphine (0.155 g, 
0.6 mmol) and diethyl azodicarboxylate (0.095 ml, 0.6 mmol) were added. The mixture was 
stirred for 30 minutes and the volatiles were removed under vacuum. The residue was 
purified by column chromatography eluting with ethylacetate/methylene chloride (1/1) 
5 followed by methanol/ethyl acetate/methylene chloride (5/45/50 followed by 10/40/50 and 
10/0/90). The fractions containing the expected product were combined and evaporated to 
give 7-(3-(4-cyanomethylpiperazin-l^ 
methoxycinnoline (0.035 g, 24 %). 

l HNMR Spectrum: (DMSOd 6 , CF 3 COOD) 2.3-2.4 (m, 2H), 2.45 (s, 3H), 2.55-2.7 (m, 2H), 
10 3.0-3.2 (m, 4H), 3.4 (m, 2H), 3.6-3.75 (m, 2H), 3.95 (s, 2H), 4.2 (s, 3H), 4.42 (m, 2H), 6.35 
(s, 0.5 H partly exchanged), 7.08 (dd, 1H) , 7.3 (d, 1H), 7.8 (s, 1H) ; 7.9 (s, 1H), 8.75 (s, 1H) 
MS: 505.6 (M+H) + 

The starting material was prepared as follows: 

15 A solution of 1-piperazinecarboxaldehyde (25 g, 0.219 mol), 3-bromo-l-propanol 

(33.5 g, 0.241 mol) and potassium carbonate (38 g, 0.273 mol) in methanol (33 ml) was 
heated at reflux for 5 hours. After cooling, the solid was filtered, washed with methanol and 
the filtrate was evaporated. The residue was dissolved in methylene chloride and washed with 
a small amount of water. The organic layer was washed with brine, dried (MgS0 4 ), filtered 

20 and evaporated. The residue was purified by column chromatography eluting with methylene 
chloride/methanol (90/10 followed by 80/20) to give 4-(3-hydroxypropyl)-l- 
piperazinecarboxaldehyde (4.5 g, 12 %). 

^NMR Spectrum: (DMSOd*) 1.55-1.7 (m, 2H), 2.2-2.4 (m, 6H), 3.3-3.5 (m, 6H), 4.45 (br s, 
1H), 8.0 (s, 1H) 

25 A solution of 4-(3-hydroxypropyl)-l-piperazinecarboxaldehyde (4.45 g) in methanol 

(10 ml) and 4N aqueous hydrogen chloride (15 ml) was stirred at ambient temperature for 3 
hours. The volatiles were removed under vacuum and the residue was partitioned between 
trichloromethane and aqueous sodium hydroxide (40 %). The organic layer was separated, 
washed with brine, dried (MgSOiO and evaporated to give 3-(piperazin- 1 -yl)propan- 1 -ol (2.35 

30 g). 

A solution of 3 -(piperazin- 1 -yl)propan- 1 -ol (0.93 g, 6.45 mmol), chloroacetonitrile 
(0.58 g, 7.75 mmol), potassium caibonate (1.79 g, 12.9 mmol) and sodium iodide (0.32 g, 
1 .93 mmol) in DMF (10 ml) was stirred at ambient temperature overnight. The volatiles were 
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removed under vacuum and the residue was purified by column chromatography eluting with 
methylene chloride/methanol (95/5) to give 3-(4-cyanomethylpiperazin-l-yl)propan-l-ol (0.84 
g,71%). 

! H NMR Spectrum: (DMSOd 6 ) 1.5-1.65 (m, 2H), 2.25-2.6 (m, 10H), 3.45 (t, 2H), 3.7 (s, 2H), 
5 4.45(brs,lH) 
MS: 184(M+H) + 



Example 16 




f^N'^OH 5 
0 4 

10 Under nitrogen, diethyl azodicarboxylate (0.19 ml, 1.2 mmol) was added dropwise to a 

suspension of 4-(4-fluoro-2-methylmdol-5-yto^ (0.2 g, 0.6 

mmol), (prepared as described in Example 4), in DMF (4 ml) containing triphenylphosphine 
(0.31 g, 1.2 mmol) and 3-(4-acetylpiperazin-l-yl)propan-l-ol (0.15 g, 0.9 mmol). After 
stirring for 2 hours at ambient temperature, the volatiles were removed under vacuum. The 

15 residue was purified by column chromatography eluting with methylene chloride, followed by 
ethyl acetate/methylene chloride (1/1) followed by methanol/ethyl acetate/methylene chloride 
(1/4/5) followed by methanol/methylene chloride (1/9). The fractions containing the expected 
product were combined and evaporated to give 7-(3-(4-acetylpiperazin-l-yI)propoxy)-4-(4- 
fluoro-2-methyliDdol-5-yloxy)-6-methoxyciiinoline (0.11 g, 37 %). 

20 l H NMR Spectrum: (DMSOd*, CF3COOD) 2.07 (s, 3H), 2.4 (m, 2H), 2.44 (s, 3H), 2.85-3.25 
(m, 3H), 3.3-3.5 (m, 3H) ; 3.6 (d, 2H) ; 4.1 (d, 2H) ; 4.17 (s, 3H) ; 4.45-4.55 (m, 3H) ; 6.34 (s, 
0.5 H, partly exchanged), 7.2 (dd, 1H), 7.35 (d, 1H), 7.79 (s, 1H), 7.84 (s, 1H), 8.75 (s, 1H) 
MS: 508 (M+H) + 

25 The starting material was prepared as follows: 

A suspension of 1-acetylpiperazine (3.85 g, 0.03 mol) and 3-bromopropan-l-ol (4 ml) 
containing potassium carbonate (8.3 g, 60 mmol) in acetonitrile (30 ml) was stirred at 80°C 
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for 5 hours. The solid was filtered and the filtrate was evaporated. The residue was purified 
by column chromatography eluting with ethanol/methylene chloride (1/9 followed by 3/7) to 
give 3-(4-acetylpiperazin-l-yl)propan-l^>l (3.15 g, 56 %). 

*HNMR Spectrum: (CDC1 3 ) 1.75 (m, 2H), 2.05 (s, 3H), 2.4-2.5 (m, 4H), 2.6 (t, 2H), 3.45 (t, 
5 2H), 3.6 (m, 2H), 3.8 (t, 2H), 4.6 (far s, 1H) 
MS: 187.4 <M+H) + 



Example 17 




6 



10 Using an analogous procedure to that described in Example 16, 4-(4-fluoro-2- 

methylindol-5-yloxy)-7-hydroxy-6-methoxycinnoline (0.2 g, 0.6 mmol), (prepared as 
described in Example 4), was reacted with l-(3-hydroxypropyl)-4-methylpiperazine (0.14 g, 
0.9 mmol) to give 4-(4-fluoro-2-methylindol-5-yl)oxy-6-methoxy-7-(3-(4-methylpiperazin- 
l-yl)propoxy)cinnoline (80 mg, 28 %). 

15 ! H NMR Spectrum: (DMSOd 6 , CF3COOD 75°C) 2.35 (m, 2H), 2.45 (s, 3H), 2.98 (s, 3H), 
3.43 (m, 2H), 3.6 (m, 8H), 4.19 (s, 3H) 3 4.5 (m, 2H), 6.35 (br s, 0.3H partly exchanged), 7.15 
(m, 1H), 7.3 (d, 1H), 7.8 (s 5 2H), 8.65 (s, 1H) 
MS: 480.6 (M+H) + 

20 The starting material was prepared as follows: 

3-Bromopropan-l-ol (20ml, 20mmol) was added dropwise to a solution of 1- 
methylpiperazine (29mi, 26 mmol) in ethanol (200ml). Potasium carbonate (83 gr, 60 mmol) 
was added and the mixture was refluxed for 20 hours. After cooling, the solid was filtered 
and the filtrate was evaporated. The residue was triturated with ether, filtrate and evaporated. 

25 The residue was distilled at about 60-70°C under about 0.2 mm Hg to give l-(3- 
hydroxypropyl)-4-meth}4pipCTazine (17g, 53%). 
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l H NMR Spectrum: (CDC1 3 ) 1.72 (m, 2H) ; 2.3 (s, 3H) ; 2.2-2.8 (m, 8H) ; 2.6 (t, 2H) ; 3.8 (t, 
2H);5.3 (brs, 1H) 



Example 18 




Qi~^o' H 9 

5 8 

A suspension of 4-(4-fluoro-2-methylmdol-5-ylo^ 
(0.2 g, 0.6 mmol), (prepared as described in Example 4), l-(3-chloropropyl)piperidine (0.12 g, 
0.72 mmol) and potassium carbonate (0.125 g, 0.9 mmol) in DMF (5 ml) was stirred at 95°C 
for 2 hours. After cooling, the precipitate was filtered The filtrate was diluted with 

10 methylene chloride and purified by column chromatography eluting with methanol/ethyl 

acetate/methylene chloride (1/4/5) followed by methanol/methylene chloride (1/9) followed by 
methanol saturated with ammonia/methylene chloride (1/9). The fractions containing the 
expected product were combined and evaporated to give 4-(4-fluoro-2-methyIindol-5-yloxy)- 
6-methoxy-7-(3-(piperidin-l-yl)propoxy)cinnoline (27 mg, 10 %). 

15 *H NMR Spectrum: (DMSOde, CF3COOD) 1.35-1.5 (m, 1H), 1.6-1.8 (m, 3H), 1.8-1.9 (m, 
2H), 2.32 (m, 2H), 2.45 (s, 3H), 2.95 (dd, 2H), 3.3 (m, 2H), 3.55 (d, 2H), 4.18 (s, 3H), 4.45 
(m, 2H), 6.35 (s, 1H), 7.15 (dd, 1H), 7.3 (d, 1H), 7.78 (s, 1H), 7.82 (s, 1H), 8.75 (s, 1H) 
MS: 465.6 (M+H)+ 

20 Example 19 




11 
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Using an analogous procedure to that described in Example 15, 4-(4-fluoro-2- 
methylindol-5-yloxy)-7-hydroxy-6-methoxycimioline (0.2 g, 0.6 mmol), (prepared as 
described in Example 4), was reacted with l-(2-hydroxyethyl)pyrrolidine (0.11 ml, 0.9 mmol) 
to give 4-(4-fluoro-2-methyUndoI-5-yloxy)-6-methoxy-7-(2-(pyrroUdin-l- 
5 yl)ethoxy)cmnoline (30 mg, 12 %). 

l H NMR Spectrum: (DMSOd*, CF 3 COOD) 1.8-2.0 (br s, 2H), 2.1 (br s, 2H), 2.45 (s, 3H), 
3.12 (br s, 2H), 3.7 (br s, 2H), 3.82 (s, 2H), 4.17 (s, 3H), 4.7 (br s, 2H), 6.35 (s, 0.5H partly 
exchanged), 7.15 (dd, 1H), 7.3 (d, 1H), 7.8 (s, 1H), 7.85 (s, 1H), 8.75 (s, 1H) 
MS: 437.5 (M+H) + . 



Under nitrogen, diethyl azodicarboxylate (0.19 ml, 1.2 mmol) was added dropwise to a 



1 5 suspension of 4-(4-fluoro-2-methylindol-5-yloxy)-7-hydroxy-6-methoxycinnoline (0.2 g, 0.6 
mmol), (prepared as described in Example 4), triphenylphosphine (0.31 g, 1.2 mmol) and 3- 
(4-methylsulfonylpiperazin-l-yl)propan-l-ol (0.2 g, 0.9 mmol) in DMF (4 ml). The mixture 
was stirred for 2 hours at ambient temperature. Methylene chloride was added and the 
mixture was poured onto silica and eluted with ethyl acetate/methylene chloride (1/1) 

20 followed by methanol/ethyl acetate/methylene chloride (1/4/4) followed by 

methanol/methylene chloride (1/9). The fractions containing the expected product were 
combined and evaporated. The residue was triturated with diethyl ether and filtered The 
solid was washed with ether and dried under vacuum to give 4-(4-fluoro-2-methylindol-5- 
y0oxy-6-methoxy-7-(3-(4-methyIsuIfony^ (90 mg, 28 %). 



10 



Example 20 
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*H NMR Spectrum: (DMSOd«, CF 3 COOD) 2.3-2.4 (m, 2H), 2.45 (s, 3H), 3.05 (s, 3H), 3.1- 
3.3 (m, 4H), 3.45 (m, 2H), 3.7-3.85 (m, 4H), 4.07 (s, 3H), 4.45 (t, 2H), 6.35 (s, 0.5H, partly 
exchanged), 7.15 (dd, 1H), 7.32 (d, 1H), 7.8 (s, 1H), 7.85 (s, 1H), 8.75 (s, 1H) 
MS: 544.5 (M+H) + 

5 

The starting material was prepared as follows: 

Methanesulfonyl chloride (966 12.5 mmol) was added dropwise to a solution of 1- 
benzylpiperazine (2 g, 1 1.3 mmol) and triethylamine (1.74 ml, 12,5 mmol) in dry methylene 
chloride (30 ml) cooled at 0°C. After stirring for 1 hour at ambient temperature, the mixture 
10 was partitioned between water and methylene chloride. The organic layer was separated, 
washed with water, brine, dried (MgS04) and evaporated. The residue was purified by 
column chromatography eluting with methylene chloride/ethyl acetate (7/3) to give l-benryl- 
4-methylsulfonylpiperazine (2.5 g, 87 %). 

l R NMR Spectrum: (CDC1 3 ) 2.6 (m, 4H), 2.8 (s, 3H), 3.3 (m, 4H), 3.6 (s, 2H), 7.25-7.4 (m, 
15 5H) 

MS: 255 (M+H) + 

A suspension of l-benzyl-4-methylsulfonylpiperazine (2.5 g, 9.8 mmol) and 
cyclohexane (30 ml) in ethanol (70 ml) containing 20 % palladium hyroxide on carbon (500 
mg) was stirred at 80°C for 4 hours. The mixture was cooled, filtered and the filtrate was 
20 evaporated to give 1-methylsulfonylpiperazine (1.58 g, 98 %). 
! H NMR Spectrum: (CDC1 3 ) 2.8 (s, 3H), 4.0 (m, 4H), 3.2 (m, 4H) 
MS: 165.3 (M+H) + 

A suspension of 1-methylsulfonylpiperazine (1.58 g, 9.6 mmol), 3-bromo-l-propanol 
(1.13 ml, 12 mmol) and potassium carbonate (1.73 g, 12 mmol) in acetonitrile (10 ml) was 
25 stirred at 40°C for 4 hours followed by 2 hours at 70°C. The mixture was cooled, filtered and 
the filtrate was evaporated under vacuum. The residue was purified by column 
chromatography eluting with methylene chloride/methanol (97/3 followed by 95/5) to give 3- 
(4-methylsulfonylpiperazin-l-yl)propan-l-ol (1.95 g, 91 %). 

! H NMR Spectrum: (CDC1 3 ) 1.8 (m, 2H), 2.7 (m, 6H), 2.8 (s, 3H), 3.3 (m, 4H), 3.82 (t, 2H), 
30 4.5 (brs, 1H) 

MS: 223.4 (M+H) + 
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Example 21 




Using an analogous procedure to that described in Example 20, 4-(4-fluoro-2- 
methylindol-5-yloxy)-7-hydroxy-6-methoxycinnoline (0.2 g, 0.6 mmol), (prepared as 
5 described in Example 4), was reacted with 4-(2-hydroxyethyl)pyridine (0. 11 g, 0.9 mmol), 
(Zhur. Obshchei. Khim. 1958, 28, 103-110), to give 4-(4-fluoro-2-methylindol-5-yloxy)-6- 
methoxy-7-(2-(4-pyridyl)ethoxy)cinnoline (0.15 g, 57 %). 

! H NMR Spectrum: (DMSOd*) 2.45 (s, 3H), 3.25 (t, 2H), 4.05 (s, 3H), 4.6 (t, 2H), 6.32 (s, 
1H), 7.1 (dd, 1H), 7.28 (d, 1H), 7.45 (d, 2H), 7.57 (s, 1H), 7.85 (s, 1H), 8.35 (s, 1H), 8.55 (d, 
10 2H) 

MS: 445.5 (M+H) + 



Example 22 




OH 



15 Using an analogous procedure to that described in Example 20, 4-(4-fluoro-2- 

methylindol-5-yloxy)-7-hydroxy-6-methoxycinnoline (0.2 g, 0.5 mol), (prepared as described 
in Example 4), was reacted with 3-(hydroxymethyl)pyridine (60 pi, 0.9 mmol) to give 4-(4- 
fluoro-2-methylmdot5-ytoxy)-6-methoxy-^^ (80 mg, 32 %). 
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l B NMR Spectrum: (DMSOd 6 ) 2.45 (s, 3H), 4.08 (s, 3H), 5.5 (s, 2H), 6.32 (s, 1H), 7.1 (dd, 
1H), 7.28 (d, 1H), 7.5 (dd, 1H), 7,6 (s, 1H), 7.95 (s, 1H), 8.0 (d, 1H), 8.35 (s, 1H), 8.62 (d, 
1H), 8.8 (s, 1H) 
MS:431(M+H) + 

Example 23 

The following illustrate representative pharmaceutical dosage forms containing the 
compound of formula I, or a pharmaceutically acceptable salt thereof (hereafter compound X), 



for therapeutic or prophylactic use in humans: 

10 

(a) Tablet I mg/tablet 

Compound X 100 

Lactose Ph.Eur 182.75 

Croscannellose sodium 12.0 

1 5 Maize starch paste (5% w/v paste) 2.25 

Magnesium stearate 3.0 

(b) Tablet H mg/tablet 
Compound X 50 

20 Lactose Ph.Eur.... 223.75 

Croscannellose sodium 6.0 

Maize starch ..15.0 

Polyvinylpyrrolidone (5% w/v paste) 2.25 

Magnesium stearate... 3.0 

25 

(c) Tablet IH mg/tablet 

Compound X 1.0 

Lactose Ph.Eur 93.25 

Croscannellose sodium 4.0 

30 Maize starch paste (5% w/v paste) 0.75 

Magnesium stearate 1 .0 

(d) Capsule mg/capsule 
Compound X 10 
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LactosePh.Eur 488.5 

Magnesium stearate 1.5 

(e) Injection I (50mg/ml) 

5 Compound X 5.0% w/v 

IN Sodium hydroxide solution 15.0% v/v 

0. IN Hydrochloric acid 
(to adjust pH to 7.6) 

Polyethylene glycol 400 4.5% w/v 

10 Water for injection to 100% 

(JO Injection II lOmg/mfi 

Compound X 1 .0% w/v 

Sodium phosphate BP 3.6% w/v 

15 0. IN Sodium hydroxide solution 1 5.0% v/v 

Water for injection to 100% 

(g) Injection m ( Img/ml buffered to pH6) 

Compound X . 0.1% w/v 

20 Sodium phosphate BP 2.26% w/v 

Citric acid 0.38% w/v 

Polyethylene glycol 400 3.5% w/v 

Water for injection to 100% 



25 Note 

The above formulations may be obtained by conventional procedures well known in 
the pharmaceutical art The tablets (a)-(c) may be enteric coated by conventional means, for 
example to provide a coating of cellulose acetate phthalate. 



30 
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Reference Example 1 
2-methyHff-pyrrolo[2^-6]pyridin-5-ol 




5 To a solution of 5-methoxy-l//-pyrrolo[2,3-*]pyridine (920 mg, 6.2 mmol) 

(Heterocycles 50, (2) 1065-1080, 1999) in methylene chloride (20ml) was added 
benzyltriethylammonium chloride (37 mg, 0.16 mmol) followed by sodium hydroxide powder 
(771 mg, 19.2 mmol). The mixture was cooled to 0°C and benzylsulfonyl chloride (991 jil, 
7.77 mmol) was added dropwise. The mixture was stirred at 0°C for 15 minutes followed by 

10 2 hours at ambient temperature. The mixture was filtered over diatomaceous earth and the 
filtrate was evaporated under vacuum. The residue was purified by column chromatography 
eluting with ethyl acetate/petroleum ether (20/80 followed by 30/70). The fractions 
containing the expected product were combined and evaporated to give 5-methoxy-l- 
(jphenylsulfonyl)-l^pyrrolo[2,3-6]pyridine (1.69 g ; 94%) 

15 *H NMR Spectrum: (DMSO d*) 3.86 (s, 3H) ; 6.78 (d, 1H) ; 7.6-7.7 (m, 3H) ; 7.72 (dd, 1H) ; 
7.88 (d, 1H) ; 8.02-8.12 (m, 3H) 
MS: 289.47 [M+H]+ 

A solution of 5-methoxy-l-(phenylsulfonyl)-li/-pyirolo[2,3-6]pyridine (900 mg, 3.12 
mmol) in THF (22.5 ml) was added dropwise to a solution of lithium diisopropylamide 

20 (prepared from nBu-Ii (2.5M in hexane) ; 2.5 ml) and diisopropylamine (874 nl) in THF 
(13.5 ml)) cooled at -25°C and the mixture was stirred for 30 minutes. Methyl iodide (215 p\ 9 
3.44 mmol) in THF (9 ml) was then added dropwise and the mixture was stirred for 10 
minutes at -25°C, left to warm up to ambient temperature and stirred for 15 minutes. The 
mixture was then poured onto ice/water. The mixture was then extracted with ethyl acetate. 

25 The organic layer was separated, washed with water, brine, dried (MgS0 4 ), filtered and 
evaporated. The residue was purified by column chromatography, eluting with ethyl 
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acetate/petroleum ether (20/80 followed by 30/70). The fractions containing the expected 
product were combined and evaporated to give 5-methoxy-2-methyl-l-(phenylsulfonyl)-li/- 
pynrolo[2,3-6]pyridine (805 mg, 85%). 

! H NMR Spectrum: (DMSOd*) 2.7 (s, 3H) ; 3.82 (s, 3H) ; 6.51 (d, 1H) ; 7.49 (d, 1H) ; 7.59 
5 (dd, 2H) ;7.7 (m, 1H) ; 8.0-8.1 (m, 3H) 
MS: 303.5 [M+H]+ 

A solution of 5-methoxy-2-methyl-l-(phenylsulfonyl)4 (950 
mg, 3.14 mmol) and 40% aqueous sodium hydroxyde (106 ml) in methanol (160 ml) was 
heated at reflux for 30 minutes. After cooling, the mixture was poured onto cooled water and 

10 extracted with ethyl acetate. The organic layer was separated, washed with water, brine, dried 
(MgS0 4 ), filtered and evaporated. The residue was purified by column chromatography 
eluting with ethyl acetate/petroleum ether (1/1). The fractions containing the expected 
product were combined and evaporated to give 5-methoxy-2-methyl-li/-pyrrolo[2,3- 
6]pyridine (462 mg, 91%). 

15 X H NMR Spectrum: (DMSO dg) 2.38 (s, 3H) ; 3.8 (s, 3H) ; 6.06 (d, 1H) ; 7.39 (d, 1H) ; 7.82 
(d, 1H) 

MS: 163.3 [M+H]+ 

A solution of boron tribromide (64 ^1, 0.68 mmol) in methylene chloride (200 \xl) was 
. added to a solution of 5-methoxy-2-methyl-li/-pyrrolo[2,3-6]pyridine (50 mg, 0.308 mmol) in 

20 methylene chloride (4 ml) cooled at -30°C. The mixture was left to warm up to ambient 
temperature and further stirred for 3 hours. The mixture was poured onto ice. The pH was 
adjusted to 6.2 with 6N aqueous sodium hydroxide followed by 2 N aqueous hydrogen 
chloride. The mixture was extracted with ethyl acetate. The organic layer was washed with 
water, followed by brine and dried (MgS0 4 ), filtered and the filtrate was evaporated The 

25 residue was purified by column chromatography, eluting with with methylene chloride 

followed by methylene chloride/methanol (98/2 followed by 95/5). The fractions containing 
the expected product were combined and evaporated to give 2-methyHH-pyrrolo [2,3- 
*]pyridin-5-ol (45 mg, quantitative). 

J H NMR Spectrum: (DMSO d<>) 2.4 (s, 3H) ; 5.96 (s, 1H) ; 7.12 (d, 1H) ; 7.69 (d, 1H) ; 8.9 (s, 
30 lH);11.07(brs, 1H) 
MS: 149.2 [M+H]+ 
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CLAIMS 



1. A compound of the formula I: 

5 




wherein: 

either any one of Gi, G2, G3, G4 and G5 is nitrogen and the other four are -CH-, 
or Gi, G 2 , G 3 , G 4 and G 5 are all -CH-; 

Z is -0-, -NH-, -S-, -CH2- or a direct bond; Z is linked to any one of Gi, G2, G3 and G4 which 

20 is a free carbon atom; 

n is an integer from 0 to 5; any of the substitutents R 1 may be attached at any free carbon 
atom of the indole, azaindole or indazole group, such free carbon atoms may be Gi, G2, G3, 
G4 or G5 or may be at the 3-position of the indole, azaindole or indazole group; 
m is an integer from 0 to 3; 

25 R a represents hydrogen; 

R b represents hydrogen, Ci^alkyl, C 1 ^alkoxyC 1 ^alkyL, aminoCMalkyl, Ci^alkylaminoCi- 
4 alkyL, di(Ci- 3 alkyl)aminoCi^alkyl, C2-5alkenylaminoCi.4alkyl, C2-5alkynylaminoCMalkyl, - 
Ci-5alkyl(ring A) wherein ring A is selected from azetidinyl, pyrrolidinyl, piperidinyi, 
piperazinyl, morpholino and thiomorpholino and wherein ring A may bear one or more 

30 substituents selected from d^alkyl, C 2 -5alkenyl, C2-salkynyi, hydroxy, oxo, halbgeno, cyano, 
cyanoCMalkyl, Ci-4alkylsulphonyl and CMalkanoyl; 

R 1 represents hydrogen, oxo, hydroxy, halogeno, Chalky!, Ci^alkoxy, C M alkoxyCi^alkjd, 
aminoCMalkyl, Ci^alkylaminoCMalkyi, di(Ci. 3 alkyl)aminoCi^alkyl, -Ci-5alkyl(ring B) 
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wherein ring B is selected from azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, N- 

methylpiperazinyl, N-ethylpiperazinyl, morpholino and thiomorpholino; 

R 2 represents hydrogen, hydroxy, halogeno, cyano, nitro, trifluoromethyl, Ci^alkyl, Ci- 

5 3alkoxy, Cioalkylsulphanyl, -NR 3 R 4 (wherein R 3 and R 4 , which may be the same or different, 
each represents hydrogen or Ci^alkyl), or R 5 X ! - (wherein X 1 represents a direct bond, -O-, - 
CH 2 -, -OC(O)-, -C(O)-, -S-, -SO-, -S0 2 «, -NR 6 C(0)-, -C(0)NR 7 -, -S0 2 NR 8 -, -NR 9 SOr or - 
NR 10 - (wherein R 6 , R 7 , R 8 , R 9 and R 10 each independently represents hydrogen, Ci. 3 alkyl or 
C^alkoxyC^alkyl), and R 5 is selected from one of the following twenty-two groups: 

10 1) hydrogen, oxiranylCi^alkyl or C^aUcyl which may be unsubstituted or which may be 
substituted with one or more groups selected from hydroxy, fluoro, chloro, bromo and amino; 

2) Ci- 5 alkylX 2 C(0)R H (wherein X 2 represents -0- or -NR 12 - (in which R 12 represents 
hydrogen, Ci- 3 alkyl or Ci-3alkoxyC 2 . 3 alkyl) and R 11 represents Ci. 3 alkyl, -NR 13 R 14 or -OR 15 
(wherein R 13 , R 14 and R 15 which may be the same or different each represents hydrogen, Ci- 

15 5 alkyl or Ci- 3 alkoxyC2-3alkyl)); 

3) Ci. 5 alkylX 3 R 16 (wherein X 3 represents -0-, -S-, -SO-, -S0 2 -, -OC(O)-, -NR 17 C(0)-, - 
C(0)NR 18 -, -S0 2 NR 19 -, -NR 20 SO 2 - or -NR 21 - (wherein R 17 , R 18 , R 19 , R 20 and R 21 each 
independently represents hydrogen, Ci- 3 alkyl or Ci- 3 alkoxyC 2 . 3 alkyl) and R 16 represents 
hydrogen, Ci^alkyl, cyclopentyl, cyclohexyl or a 4-, 5- or 6-membered saturated heterocyclic 

20 group with 1-2 heteroatoms, selected independently from O, S and N, which Ci- 3 alkyl group 
may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno and Ci^alkoxy and which 
cyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, Ci- 
4 cyanoalkyl, Ci^alkyl, Ci^hydroxyalkyl, Ci^alkoxy, Ci^alkoxyCMalkyl, Ci_ 
4alkylsulphonylCMalkyl, Ci-4alkoxycarbonyl, Ci^aminoalkyl, Ci^alkylamino, di(Ci« 

25 4alkyl)amino, Ci-4alkylaminoCi-4alkyl, di(CMalkyl)aminoCi^a]kyl, CMalkylaminoCi. 

4alkoxy, di(CMalkyl)aminoCMalkoxy and a group -(-0-)KCi^alkyl) g ringD (wherein f is 0 or 
1, g is 0 or 1 and ring D is a 4-, 5- or 6-membered saturated heterocyclic group with 1-2 
heteroatoms, selected independently from O, S and N, which cyclic group may bear one or 
more substituents selected from Ci^alkyl)); 

30 4) Ci-salkyD^Ci-salkyiX^ 22 (wherein X 4 and X 5 which may be the same or different are each 
-0-, -S-, -SO-, -S02-, -NR 23 C(0)-, -C(0)NR 24 -, -SQ2NR 25 -, -NR 26 SOr or -NR 27 - (wherein 
R 23 , R 24 , R 25 , R 26 and R 27 each independently represents hydrogen, C^alkyi or Ci_ 3 alkoxyC 2 . 
3 alkyl) and R 22 represents hydrogen, Ci^alkyl or Ci-3alkoxyC 2 . 3 alkyl); 
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5) R 28 (wherein R 28 is a 4-, 5- or 6-membered saturated heterocyclic group (linked via carbon 
or nitrogen) with 1-2 heteroatoms, selected independently from O, S and N, which 
heterocyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, 

5 CMcyanoalkyl, C^alkyl, Ci^hydroxyalkyl, Ci^alkoxy, Ci-4alkanoyl, Ci^alkoxyCMalkyl, Ci- 
4alkylsulphonyl, CMalkylsulphonylCj^alkyl, Ci^alkoxycarbonyl, Ci-4aminoalkyl, Ci. 
4alkylamino, di(Ci^alkyl)amino, Ci^alkylaminoCMalkyl, di(Ci4alkyl)aminoCMalkyl, Ci- 
4alkylaminoCi-4alkoxy, <H(Ci4alkyl)aminoCMalkoxy and a group -(-0-MCMalkyl) g ringD 
(wherein f is 0 or 1, g is 0 or 1 and ring D is a 4-, 5- or 6-membered saturated heterocyclic 

10 group with 1-2 heteroatoms, selected independently from O, S and N, which cyclic group may 
bear one or more substituents selected from Ci-4alkyl)); 

6) Ci- 5 alkylR 28 (wherein R 28 is as defined herein); 

7) C 2 . 5 alkenylR 28 (wherein R 28 is as defined herein); 

8) C2-5alkynylR 28 (wherein R 28 is as defined herein); 

15 9) R 29 (wherein R 29 represents a pyridone group, a phenyl group or a 5-6-membered aromatic 
heterocyclic group (linked via caibon or nitrogen) with 1-3 heteroatoms selected from O, N 
and S, which pyridone, phenyl or aromatic heterocyclic group may carry up to 5 substituents 
selected from hydroxy, halogeno, amino, Ci^alkyl, Q^alkoxy, Ci-4hydroxyalkyl 5 Q. 
4 aminoalkyl, Ci^alkylamino, Ci^hydroxyalkoxy, carboxy, trifluoromethyl, cyano, - 

20 C(O)NR 30 R 3 \ -NR 32 C(0)R 33 (wherein R 30 , R 31 , R 32 and R 33 , which may be the same or 
different, each represents hydrogen, Ci^alkyl or Ci-3alkoxyC 2 -3alkyl) and a group -(-OMQ- 
. 4alkyl) g ringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 4-, 5- or 6-membered saturated 
heterocyclic group with 1-2 heteroatoms, selected independently from O, S and N, which 
cyclic group may bear one or more substituents selected from Ci^alkyl)); 

25 10) Ci- 5 alkylR 29 (wherein R 29 is as defined herein); 

1 1) C2-salkenylR 29 (wherein R 29 is as defined herein); 

12) C 2 - 5 alkynylR 29 (wherein R 29 is as defined herein); 

13) Ci-salkylxV 9 (wherein X 6 represents -0-, -S-, -SO-, -SO2-, -NR 34 ^)-, -C(0)1SIR 35 -, - 
SO2NR 36 -, -NR 37 S02- or -NR. 38 - (wherein R 34 , R 35 , R 36 , R 37 and R 38 each independently 

30 represents hydrogen, Chalky! or Ci-3alkoxyC 2 -3alkyl) and R 29 is as defined herein); 

14) C 2 -5alkenyIX 7 R 29 (wherein X 7 represents -0-, -S-, -SO-, -SO2-, -NR 39 C(0)-, -C^NR 40 -, 
-SO2NR 41 -, -NR 42 SOr or -NR 43 - (wherein R 39 , R 40 , R 41 , R 42 and R 43 each independently 
represents hydrogen, Ci. 3 alkyl or CijalkoxyCjoalkyl) and R 29 is as defined herein); 
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15) C 2 . 5 alkynylX 8 R 29 (wherein X 8 represents -0-, -S-, -SO-, -S0 2 -, -NR^QO)-, -C(0)NR 45 -, 
-S0 2 NR 46 -, -NR 47 S0 2 - or -NR 48 - (wherein R 44 , R 45 , R 46 , R 47 and R 48 each independently 
represents hydrogen, Ci^alkyl or Ci-3alkoxyC 2 . 3 alkyl) and R 29 is as defined herein); 
5 16) C M alkylX 9 C M alkylR 29 (wherein X 9 represents -0-, -S-, -SO-, -S0 2 -, -NR 49 C(0)-, - 
C(0)NR 50 -, -S0 2 NR 51 -, -NR 52 S0 2 - or -NR 53 - (wherein R 49 , R 50 , R 51 , R 52 and R 53 each 
independently represents hydrogen, Ci-aalkyl or Q-3alkoxyC 2 ..3alkyl) and R 29 is as defined 
herein); 

17) Ci^alkylX 9 C M alkylR 28 (wherein X 9 and R 28 are as defined herein); 
10 18) C 2 -5alkenyl which may be unsubstituted or which may be substituted with one or more 
groups selected from hydroxy, fluoro, amino, d-4alkylamino, N^-di(CMalkyl)ainino, 
aminosulphonyl, N-CMalkylaminosulphonyl and N,N-di(CMalkyl)aminosulphonyl; 

19) C 2 -5alkynyl which may be unsubstituted or which may be substituted with one or more 
groups selected from hydroxy, fluoro, amino, Ci^alkylamino, N,N-di(C M alkyl)amino, 

1 5 aminosulphonyl, N-Ci-4alkylaminosulphonyl and N,N-di(Ci^alkyl)aminosulphonyl; 

20) C 2 - 5 alkenylX 9 C M alkylR 28 (wherein X 9 and R 28 are as defined herein); 

21) C 2 . 5 alkynylX 9 C M alkylR 28 (wherein X 9 and R 28 are as defined herein); and 

22) Ci^alkylR 54 (C M alkyl) q (X 9 )rR 55 (wherein X 9 is as defined herein, q is 0 or 1, r is 0 or 1, 
and R 54 and R 55 are each independently selected from hydrogen, Ci^alkyl, cyclopentyl, 

20 cyclohexyl and a 4-, 5- or 6-membered saturated heterocyclic group with 1-2 heteroatoms, 
selected independently from O, S and N, which Ci. 3 alkyl group may bear 1 or 2 substituents 
selected from oxo, hydroxy, halogeno and C^alkoxy and which cyclic group may bear 1 or 2 
substituents selected from oxo, hydroxy, halogeno, cyano, Ci^cyanoalkyl, Ci-4alkyl, C\. 
4hydroxyalkyl, Ci^alkoxy, Ci^alkoxyCi-4alkyl, CMalkylsulphonylCi^alkyl, Ci- 

25 4 alkoxycarbonyl, CMaminoalkyl, Ci^alkylamino, di(Ci^alkyl)amino, CMalkylaminoCi. 
4 alkyl, di(CMalkyl)aminoCMalkyl, Ci^alkylaminoCMalkoxy, di(CMalkyl)aminoCMalkoxy 
and a group -(-0-)f(Ci-4alkyl) g ringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 4-, 5- or 6- 
membered saturated heterocyclic group with 1-2 heteroatoms, selected independently from O, 
S and N, which cyclic group may bear one or more substituents selected from Ci^alkyl), with 

30 the proviso that R 54 cannot be hydrogen); 

and additionally wherein any Ci-salkyl, C 2 - 5 aIkenyl or C 2 _ 5 alkynyl group in R 5 X ! - may bear 
one or more substituents selected from hydroxy, halogeno and amino); 
or a salt thereof. 
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2. A compound according to claim 1 wherein Z is -O- or -NH-. 

3. A compound according to any one of claims 1 and 2 wherein Gi, G2, G3, G4 
5 and G5 are all -CH- which may be substituted as defined in claim 1 . 

4. A compound according to claim 3 wherein the optionally substituted indole 
moiety of formula II 1 : 

10 




(n 1 ) 

15 wherein R l , R b and n are as defined in claim 1, is selected from 4-fluoro-2-methylindol-5-yl, 
2-methylindol-5-yl, 2-methylindol-6-yl, 2,3-dimethylindol-5-yl, l-methylindol-5-yl, 1,2- 
dimethylindol-5-yl, 4-fluoroindol-5-yl, 6-fluoroindol-5-yl and indol-5-yl. 

5. A compound according to any one of claims 1 to 4 wherein R b is hydrogen. 

20 

6. A compound according to any one of claims 1 to 5 wherein R 1 represents 
methyl, ethyl, trifluoromethyl or halogeno. 

7. A compound according to any one of claims 1 to 6 wherein 

25 R 2 represents hydroxy, halogeno, nitro, trifluoromethyl, Ci-3alkyl, cyano, amino or R 5 X ! - 
[ wherein X 1 is as defined in claim 1 and R 5 is selected from one of the following twenty 
groups: 

1) Ci^alkyl which may be unsubstituted or which may be substituted with one or more groups 
selected from fluoro, chloro and bromo, or C2-3alkyl which may be unsubstituted or 

30 substituted with one or more groups selected from hydroxy and amino; 

2) 2-{3,3-dimethylureido)ethyl, 3-(3,3-dimethylureido)propyl, 2-(3-methylureido)ethyl, 3-(3- 
methylureido)propyl, 2-ureidoethyl, 3-ureidopropyl, 2-(N^-<iimeftylcaibamoyloxy)ethyl, 3- 
(NJj-dimethylcarbamoyloxy)propyl, 2-(N-methylcarbamoyloxy)ethyl, 3-(N- 
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methylcarbamoyloxy)propyl, 2-(carbamoyloxy)ethyl, 3-(carbamoyloxy)propyl, or 2-(N- 
methyl-N-(butoxycarbonyl)amino)ethyl; 

3) C 2 - 3 alkylX 3 R 16 (wherein X 3 is as defined in claim 1 and R 16 is a group selected from Q. 
5 3alkyl, cyclopentyl, cyclohexyl, pyrrolidinyl, piperidinyl, piperazinyl, azetidinyl, 

imidazolidinyl and tetrahydropyranyl which group is linked to X 3 through a carbon atom and 
which Ci^alkyl group may bear 1 or 2 substituents selected from hydroxy, halogeno and Ci_ 
2alkoxy and which cyclopentyl, cyclohexyl, pyrrolidinyl, piperidinyl, piperazinyl, azetidinyl, 
imidazolidinyl or tetrahydropyranyl group may bear one substituent selected from oxo, 

10 hydroxy, halogeno, cyano, Ci- 2 cyanoalkyl, Ci_ 2 alkyl, Ci- 2 hydroxyalkyl, Ci- 2 alkoxy, Ci. 
2 alkoxyCi. 3 alkyl, Ci- 2 alkylsulphonylCi- 3 alkyl, Ci. 2 alkoxycarbonyl, Ci- 3 alkylamino, di(Ci. 
3 alkyl)amino, Ci- 3 alkylaminoCi. 3 alkyl, di(Ci- 3 alkyl)aminoCi- 3 alkyl, Ci- 3 alkylaminoCi- 
3 alkoxy, <h(Ci_ 3 alkyl)aminoCi. 3 alkoxy and a group -(-0-)f(Ci- 3 alkyl)gringD (wherein f is 0 or 
1, g is 0 or 1 and ring D is a heterocyclic group selected from pyrrolidinyl, methylpiperazinyl, 

15 piperidinyl, azetidinyl, morpholino and thiomorpholino)); 

4) C^alkylX^^alkylX^ 22 (wherein X 4 and X 5 are as defined in claim 1 and R 22 represents 
hydrogen or Ci. 2 alkyl); 

5) R 28 (wherein R 28 is as defined in claim 1); 

6) Ci. 3 alkylR 59 (wherein R 59 is a group selected from pyrrolidinyl, piperazinyl, piperidinyl, 
20 azetidinyl, imidazolidinyl, l,3-dioxolan-2-yl, l,3-dioxan-2-yl, l,3-dithiolan-2-yl and 1,3- 

dithian-2-yl, which group is linked to Ci_ 3 alkyl through a carbon atom and which group may 
bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, Ci- 2 cyanoalkyl, Ci- 
2 alkyl, Ci.2hydroxyalkyl, Ci_ 2 alkoxy, Ci. 2 alkanoyl, Ci_ 2 alkoxyCi. 3 alkyl, Ci- 2 alkylsulphonyl, 
Ci. 2 alkylsulphonylCi. 3 alkyl, Ci. 2 alkoxycarbonyl, Ci- 3 alkylamino, di(Ci- 3 alkyl)amino, Ci- 

25 3 alkylaminoCi. 3 alkyl, di(Ci- 3 alkyl)aminoCi. 3 alkyl, Ci_ 3 alkylaminoCi. 3 alkoxy, di(Ci. 

3 alkyl)aminoCi. 3 alkoxy and a group -(-0-)f(Ci. 3 alkyl)gringD (wherein f is 0 or 1, g is 0 or 1 
and ring D is a heterocyclic group selected from pyrrolidinyl, methylpiperazinyl, piperidinyl, 
azetidinyl, morpholino and thiomorpholino)) or C^alkylR 60 (wherein R 60 is a group selected 
from morpholino, thiomorpholino, azetidin-l-yl, pyrrolidin-l-yl, piperazin-l-yl and 

30 piperidino which group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, 
cyano, Ci- 2 cyanoaIkyl, Ci_ 2 alkyl, Ci- 2 hydroxyalkyl, Ci. 2 alkoxy, Ci. 2 alkanoyl, Ci. 2 alkoxyCi. 
3 alkyl, Ci_ 2 alkylsulphonyl, Ci_ 2 alkyisulphonylCi. 3 aIkyl, Ci_ 2 alkoxycaibonyl, Ci- 3 alkylamino, 
di(Ci. 3 alkyi)amino, Ci- 3 alkylaminoCi- 3 aIkyl, di(Ci^alkyl)aminoCi. 3 alkyl, Ci. 3 alkylaminoCi- 
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3 alkoxy, di(Ci_3alkyl)aminoCi- 3 alkoxy and a group -(-0-)KCi-3alkyl) g ringD (wherein f is 0 or 
1, g is 0 or 1 and ring D is a heterocyclic group selected from pyrrolidinyl, methylpiperazinyl, 
piperidinyl, azetidinyl, morpholino and thiomorpholino)); 
5 7) R 29 (wherein R 29 is as defined in claim 1); 

8) Ci^alkylR 29 (wherein R 29 is as defined in claim 1); 

9) l-R 29 but-2-en-4-yl (wherein R 29 is as defined in claim 1); 

10) l-R 29 but-2-yn-4-yl (wherein R 29 is as defined in claim 1); 

1 1) Ci. 3 alkylX 6 R 29 (wherein X 6 and R 29 are as denned in claim 1); 

10 12) l-(R 29 X 7 )but-2-en-4-yl (wherein X 7 and R 29 are as defined in claim 1); 

13) l-(R 29 X 8 )but-2-yn-4-yl (wherein X 8 and R 29 are as defined in claim 1); 

14) C2-3alkylX 9 Ci- 3 alkylR 29 (wherein X 9 and R 29 are as defined in claim 1); 

15) C 2 .3alkylX 9 Ci. 3 alkylR 28 (wherein X 9 and R 28 are as defined in claim 1); 

16) C2-5alkenyl which may be unsubstituted or which may be substituted with one or more 
15 fluorine atoms or with one or two groups selected from hydroxy, fluoro, amino, Ci- 

4alkylamino, N,N^(Ci^alkyl)amino, aminosulphonyl, N-Ci-4alkylaminosulphonyl and N,N- 
di(Ci-4alkyl)aminosulphonyl; 

17) C2-salkynyl which may be unsubstituted or which may be substituted with one or more 
fluorine atoms or with one or two groups selected from hydroxy, fluoro, amino, Ci- 

20 4 alkylamino, N,N-di(CMalkyl)amino, aminosulphonyl, N-Ci^alkylaminosulphonyl and N,N- 
di(CMalkyl)aminosulphonyl; 

18) C2-3alkenylX 9 Ci. 3 alkylR 28 (wherein X 9 and R 28 are as defined in claim 1); 

19) C 2 -3alkynylX 9 Ci. 3 alkylR 28 (wherein X 9 and R 28 are as defined in claim 1); and 

20) Ci^alkylR^Ci^alkyOqCX^R 55 (wherein X 9 , q, r, R 54 and R 55 are as defined in claim 1); 
25 and additionally wherein any Q-salkyl, C2-salkenyl or C2-salkynyl group in R 5 X*- may bear 

one or more substituents selected from hydroxy, halogeno and amino]. 

8. A compound according to any one of claims 1 to 6 wherein one of the R 2 
substituents is R 5 X 1 -, wherein R 5 and X 1 are as defined in claim 1, and the substituent R 5 X*- 
30 is at the 7-position of the cinnoline ring. 
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9. A compound according to claim 7 wherein one of the R 2 substituents is R 5 X 1 -, 
wherein R 5 and X 1 are as defined in claim 7, and the substituent R 5 X*- is at the 7-position of 
the cinnoline ring. 

5 

10. A compound according to claim 8 or claim 9 wherein the R 2 substituent at the 
6-position of the cinnoline ring is hydrogen, methoxy or cyano. 

11. A compound selected from: 
10 4-(4-fluoro-2-methylmdol-5-ylo^ 

4^4-fluoro-2<nethylindol-5-yloxy)-6-me&^ 

4-(4-fluoro-2-methylindol-5-ylo^ 

methoxycinnoline, 

4-(4-fluoro-2-methylindoI-5-yloxy)-6-me 
1 5 7-benzyloxy-4-(4-fluoro-2-methylindol-5-yloxy)-6-me1hoxyciimoline, 
4-(4-fluoro-2-methylindol-5-yloxy)-7-^^ 
methoxycinnoline, 

4-(4-£luoro-2-methylindol-5-yl)oxy-6-methoxy-7-(3-(4-methylpiperazin-l- 
yl)propoxy)cinnoline, and 
20 4-(4-fluoro-2-methylmdol-5-yloxy)-6-m 
or a salt thereof. 

12. A compound according to any one of claims 1 to 1 1 in the form of a 
pharmaceutically acceptable salt. 

25 

13. A process for the preparation of a compound of formula I or salt thereof which 
comprises: 

(a) the reaction of a compound of the formula HI: 



30 
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(m) 



(wherein R a , R 2 and m are as defined in claim 1 and L 1 is a displaceable moiety), with a 
compound of the formula IV: 

10 




15 (IV) 
(wherein R b , R 1 , Gi, G2, G 3 , G4, G5, Z and n are as defined in claim 1); 
(b) a compound of formula I or a salt thereof wherein at least one R 2 is R 5 X l wherein 
R 5 is as defined in claim 1 and X 1 is -O-, -S-, -OC(0> or -NR 10 - (wherein R 10 independently 
represents hydrogen, Ci- 3 alkyl or Ci. 3 alkoxyC2. 3 alkyl) maybe prepared by the reaction of a 

20 compound of the formula V: 




(V) 

30 

(wherein R a , R b , Z, G b G 2 , G 3 , G 4 , G 5 , R l , R 2 and n are as defined in claim 1 and X 1 is as 
herein defined in this section and s is an integer from 0 to 2) with a compound of formula VI: 
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R 5 -L ! 



(VI) 



(wherein R 5 is as defined in claim 1 and L 1 is as defined herein); 
5 (c) a compound of the formula I or a salt thereof wherein at least one R 2 is R 5 X l 
wherein R 5 is as defined in claim 1 and X 1 is -0-, -S-, -OC(O)- or -NR 10 - (wherein R 10 
represents hydrogen, Ci. 3 alkyl or Ci- 3 alkoxyC2-3alkyl) may be prepared by the reaction of a 
compound of the formula VII: 



10 



15 



/G t .N^ 




20 



with a compound of the formula VIE: 



R^-H 



(VH) 



(vm) 



(wherein R a , R b , R 1 , R 2 5 R 5 , Gi, G 2 , G 3 , G 4 , G 5 , Z and n are as defined in claim 1 and L 1 and s 
are as defined herein and X 1 is as defined herein in this section); 
25 (d) a compound of the formula I or a salt thereof wherein at least one R 2 is R^ 1 wherein 
X 1 is as defined in claim 1 and R 5 is Ci.salkylR 62 , wherein R 62 is selected from one of the 
following nine groups: 

1) X^C^alkyl (wherein X 10 represents -0-, -S-, -S0 2 -, -NR 63 C(0)- or -NR^SCb- (wherein 
R 63 and R 64 which may be the same or different are each hydrogen, Ci-3alkyl or Ci. 3 alkoxyC2- 

30 3 alkyl); 

2) NR 65 R 66 (wherein R 65 and R 66 which may be the same or different are each hydrogen, Ci_ 
3 alkyi or Ci. 3 alkoxyC 2 . 3 alkyl); 
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3) X ll Ci, s alky]X s R. 22 (wherein X 11 represents -0-, -S-, -S0 2 -, -NR 67 C(0>, -NR 68 S02- or- 
NR 69 - (wherein R 67 , R 68 , and R 69 which may be the same or different are each hydrogen, Q. 
3alkyl or CioalkoxyC 2 . 3 alkyl) and X 5 and R 22 are as defined in claim 1); 
5 4) R 28 (wherein R 28 is as defined in claim 1); 

5) X 12 R 29 (wherein X 12 represents -0-, -S-, -S0 2 -, -NR 70 C(O)-, -NR 71 S0 2 -, or-NR 72 - 
(wherein R 70 , R 71 , and R 72 which may be the same or different are each hydrogen, Ci- 3 alkyl or 
Ci^alkoxyC 2 - 3 alkyl) and R 29 is as defined in claim 1); and 

6) X 13 Ci. 3 alkylR 29 (wherein X 13 represents -0-, -S-, -S0 2 -, -NR 73 C(0)-, -NR 74 SO r or-NR 75 - 
1 0 (wherein R 73 , R 74 and R 75 each independently represents hydrogen, Ci^alkyl or Ci. 3 alkoxyC 2 . 

3 alkyl)andR 29 is as defined in claim 1); 

7) R 29 (wherein R 29 is as defined in claim 1); 

8) X 13 C M alkylR 28 (wherein X 13 and R 28 are as defined in claim 1); and 

9) R^C^alkyOqP^rR 55 (wherein q, r, X 9 , R 54 and R 55 are as defined in claim 1); 
1 5 may be prepared by reacting a compound of the formula IX: 



R b 




are as defined herein) with a compound of the formula X: 

R 62 -H OQ 

30 (wherein R 62 is as defined herein) to give a compound of the formula I or salt thereof; 
(e) a compound of the formula I or a salt thereof wherein one or more of the 

substituents (R 2 )™ is represented by -NRV, where one (and the other is 
hydrogen) or both 



WO 02/12228 



PCT/GB01/03533 



-120- 

of R 76 and R 77 are Ci^alkyl, may be effected by the reaction of a compound of formula I 
wherein the substituent (R 2 )m is an amino group and an alkylating agent; 
(f) a compound of the formula I or a salt thereof wherein X 1 is -SO- or -S0 2 - may be 
5 prepared by oxidation from the corresponding compound in which X 1 is -S- or -SO- (when X 1 
is -S0 2 - is required in the final product); 

and when a salt of a compound of formula I is required, reaction of the compound obtained 
with an acid or base whereby to obtain the desired salt. 

10 14. A pharmaceutical composition which comprises a compound of the formula I 

as defined in claim 1 or a phannaceutically acceptable salt thereof, in association with a 
pharmaceutically acceptable excipient or carrier. 

15. The use of a compound of the formula I as defined in claim 1, or a 

1 5 pharmaceutically acceptable salt thereof, in the manufacture of a medicament for use in the 
production of an antiangiogenic and/or vascular permeability reducing effect in a 
warm-blooded animal such as a human being. 

16. A method for producing an antiangiogenic and/or vascular permeability 
20 reducing effect in a warm-blooded animal in need of such treatment which comprises 

administering to said animal an effective amount of a compound of formula I as defined in 
claim 1 or a pharmaceutically acceptable salt thereof. 
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